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CHAPTER I 
INTRODUCTION
Background fo r  the Study 
The "Knowledge E xplosion" about which so much has 
been sa id  in  the l a s t  few y ears  has e s ta b lis h e d  the  condi­
t io n s  fo r  the ed u ca tio n a l problem which th is  i; .e s t ig a t io n  
a d d re sses . The problem has th re e  m ajor dim ensions, each of 
which p lays an im portan t r o le  in  determ ining the  lea rn in g  ob­
je c t iv e s  of c o lleg e  co u rses . The f i r s t  dim ension p e r ta in s  to  
the  d i f f i c u l ty  in  d e lim itin g  th e  scope of the  su b je c t a rea  
con ten t as i t  r e l a te s  to  a g iven  ed uca tiona l le v e l ,  e .g . 
freshm an, ju n io r , or g raduate  le v e l .  The second dimension i s  
th a t  of depth in  each of th e  components of the m ajor su b je c t 
f i e l d .  The th ir d  dim ension, a g a in s t which the o th e r  two must 
be ba lanced , i s  tim e . The in s t r u c to r  i s  co n s tra in ed  by the 
number of le c tu re  hours a v a ila b le  in  a g iven sem este r. The
1
2s tu d e n t i s  co n stra in ed  by th e  number of non-classroom  hours 
a v a i la b le  in  which to  pursue  h is  s tu d ie s  in  o rder to  s a t i s ­
f a c t o r i l y  complete each co u rse .
A rec en t te c h n o lo g ic a l development in  the  a rea  of 
v e rb a l in fo rm atio n  d issem in a tio n  embodies a p o te n t ia l  means 
fo r  a l le v ia t in g  th e  fo rego ing  problem to  a  s ig n i f ic a n t  de­
g re e . The development, known as a c c e le ra te d  or compressed 
speech, i s  the  p roduct of a  technique of e le c t ro n ic a l ly  
sam pling recorded  speech, whereby one can l i s t e n  to  and com­
prehend audio reco rd ings i n  co n sid erab ly  le s s  tim e than was 
taken  to  d e liv e r  the o r ig in a l  m aterial."* The sampling c i r ­
c u i t s  w ith in  the l a t e s t  speech com pression equipment r e p ro ­
duce a reco rd ing  a t  an a c c e le ra te d  r a te  w ithou t d i s to r t io n  
of p i tc h  or tone , by sh o rten in g  pauses and vowel sounds w hile  
r e ta in in g  the  a r t i c u la t io n  and vo ice  id e n t i f i c a t i o n  q u a l i t ie s  
of th e  o r ig in a l  rec o rd in g .
I t  i s  te c h n ic a l ly  p o s s ib le  to  in c o rp o ra te  compres­
s io n  fe a tu re s  in  d ia l  access in fo rm a tio n  r e t r i e v a l  system s. 
The a d d itio n  of th is  c a p a b il i ty  a t  i n s t i t u t io n s  where s tu ­
den ts have access to  l i s te n in g  c a r r e ls  from which they can 
s e l e c t  recorded le c tu r e s ,  could  r e s u l t  in  th e  savings of s tu ­
den t lea rn in g  tim e, tape usage , and tape  s to ra g e , w hile m axi­
m izing use of the c a r r e l s .
^Emerson Foulke and Thomas G. S t ic h t ,  "Review of Re­
se a rc h  on the  I n t e l l i g i b i l i t y  and Comprehension of A cce ler­
a te d  Speech," Psycho log ica l B u l le t in . Vol. 72, No. 1 (1969),
50- 6 2 .
3The academic a p p lic a tio n  of compressed speech i s  n o t 
l im ite d  to  s tu d en t u se . P re se n ta tio n s  by a u th o r i t i e s  a t  
sem inars, con ferences, and conven tions, can be made a v a i l ­
ab le  in  aud io  form long befo re  p r in te d  c o p ie s , p a r t i c u la r ly  
jo u rn a l a r t i c l e s ,  a re  a v a i la b le .  The tim ely  a v a i l a b i l i t y  of 
such in fo rm ation , compressed to  the  d e s ire d  l i s te n in g  r a te  
o f the u s e r ,  could provide c o n s id e ra b le  a s s is ta n c e  in  keep­
ing  p ro fe s s io n a ls  a b re a s t of developments i n  t h e i r  a reas of 
sp e c ia liz e d  knowledge.
I f  i t  can be e s ta b lis h e d  th a t  the  u se  o f compressed 
speech i s  both  e d u ca tio n a lly  sound and academ ically  f e a s ib le ,  
a  s ig n i f ic a n t  c o n tr ib u tio n  in  the  a l l e v ia t io n  o f th e  problem 
of a s s im ila tio n  of g re a te r  amounts of v e rb a l in fo rm atio n  
w ith in  a g iven  p e rio d  of time w i l l  have been made.
F i f te e n  years  ago C. R. C arpen ter s a id .
Time i s  an in d isp en sab le  f a c to r  in  le a rn in g . There­
fo re , the  r a te  of p re s e n ta tio n  of in fo rm a tio n  in  r e l a ­
tio n  to  the comprehension r a te s  of s tu d e n ts  i s  a funda­
m ental c o n s id e ra tio n . The p resen ta tion -com prehension  
ra te s  n o t only in te r a c t  bu t th ese  r a te s  i n t e r a c t  w ith  
o ther v a r ia b le s .  Of th ese  o th e r  v a r ia b le s  the  demand 
made on the le a rn e rs  by the  number, com plexity , and 
su b je c tiv e  d i f f i c u l ty  of th e  m a te r ia ls  a re  most im­
p o r ta n t . T herefo re , th e  pacing or d e te rm in a tio n  of the 
r a te  of p re s e n ta tio n  of a body of in fo rm a tio n  i s  a 
problem which must be solved f o r  a l l  in s t r u c t io n a l  ma­
t e r i a l s  and methods. This pacing  i s  p a r t i c u la r ly  d i f ­
f i c u l t  to  e stim ate  fo r  those media . . . where s tu d en t 
responses cannot re g u la te  the p redeterm ined  or rem otely 
determ ined r a t e  of p re s e n ta tio n . D ecisions are  req u ire d  
on what i s  the optimam r a te  of p re s e n ta t io n  fo r  s p e c if ic  
in fo rm ation  to  be lea rn ed  by s tu d e n ts  w ith  g iven  ch ar­
a c t e r i s t i c s . 2
2
0. R. C arpen ter, "P sycho log ica l Concepts and Audio­
v is u a l  I n s t r u c t io n s ,"  AV Communication Review. Vol.
No. 1 ( 1 9 $ 7 ) ,  368 .
If
Whereas co n sid erab le  re se a rc h  has been conducted on 
th e  r a te  of p re s e n ta tio n  of in fo rm atio n  in  v is u a l  form ats 
such as ra p id  re a d in g , f i lm s , s l id e s ,  and te le v is io n ,  very 
l i t t l e  re sea rch  has been conducted in  th e  a re a  of audio i n ­
fo rm ation  p re s e n ta tio n  r a te  in  a le a rn in g  environm ent. The 
e n try , in  1972, of th re e  companies in to  th e  ed u ca tio n a l 
equipment m arket w ith  speech com pression d e v ic e s , under­
sco res  the immediate requirem ent f o r  such re s e a rc h . The 
f a c t  th a t  two of th e se  companies were formed e x c lu s iv e ly  fo r  
the p ro d u c tio n  and s a le  of speech com pression devices fu r th e r  
s u b s ta n t ia te s  the  need fo r  re se a rc h  upon which to  base de­
c is io n s  about a c q u is i t io n  of such devices fo r  ed u ca tio n a l 
pu rposes.
Statem ent of the  Problem 
The problem of th is  study was to  determ ine 1) whether 
or n o t the use of v a rio u s com pression r a te s  of recorded  audio 
in fo rm atio n  in  a c o lleg e  le v e l course s ig n i f ic a n t ly  e ffe c te d  
achievem ent as measured by o b je c tiv e  exam inations, 2 ) the 
e x te n t to  which le a rn e r  s e le c tio n  of the com pression r a te  
in f lu e n c e s  the  le v e l  of com prehension/achievem ent as measured 
by th e  same t e s t s ,  and 3 ) the degree of s tu d e n t s a t i s f a c t io n  
w ith  le a rn in g  v ia  compressed speech, as measured by an a f ­
f e c t iv e  q u e s tio n n a ire .
L im ita tio n s of the  Study 
The study  was lim ite d  to  com pression r a te s  20^, 25^, 
>+0^, 50^ and 55^; to  achievement i n  the  c o g n itiv e  area
5as measured by o b je c tiv e , m u ltip le  ch o ice , re c o g n itio n  ex­
am inations; and to  c o lleg e  ju n io rs  and s e n io rs . The study 
was a lso  l im ite d  by th e  s in g le  speech compression equipment 
employed, as w e ll as by the  u n ca teg o rized  co g n itiv e  le v e l  of 
the  recorded  su b je c t m a tte r .
Purpose of the  Study
The purpose of th is  study  was 1) to  determ ine i f  the  
a p p lic a tio n  of compressed speech reco rd ings i n  a le a rn in g  
environm ent i s  a procedure which i s  e d u ca tio n a lly  sound, 2 ) 
to  a sse ss  s tu d e n t p re fe ren ce  i n  reg a rd  to  th is  medium, and 
3 ) to  c o l le c t  d a ta  which could  serve as the b a s is  fo r  de­
c is io n s  reg a rd in g  the  academic p r a c t ic a b i l i t y  of compressed 
speech as an a d d it io n a l  to o l o f le a rn in g .
Q uestions
The fo llow ing  major q u estio n s regard ing  the  use  of 
compressed speech in  a le a rn in g  environment were addressed:
1. Can c o lleg e  ju n io r  and se n io r  le v e l  s tu d en ts  use 
compressed speech in  an a u d io - tu to r ia l  lab o ra to ry  
and achieve as w e ll as s tu d en ts  u sing  normal r a te  
speech?
2 . Would the  op tio n  of s e le c tin g  o n e 's  own r a te  of 
com pression fo r  any g iven a u d io - tu to r ia l  u n i t  
produce a d i f f e r e n t  e f f e c t  on achievement or a t ­
t i tu d e  toward compressed speech than  being as­
signed  a f ix e d  r a t e  of com pression fo r  a l l  such 
u n its ?
63 . Would s tu d e n ts  w ith  low grade p o in t averages do 
b e t te r  w ith  compressed speech than  w ith  normal 
r a te  speech?
4-. Would s tu d e n ts  w ith  h igh grade p o in t averages do 
b e t te r  w ith  compressed speech than  w ith  normal 
r a te  speech?
5 . Would th e  use of compressed speech a c tu a l ly  r e ­
s u l t  in  a saving of time w ithou t n e g a tiv e ly  a f ­
fe c tin g  s tu d en t achievement or a t t i tu d e ?
Hypotheses
The fo llow ing  f iv e  n u l l  hypotheses were te s te d  in  
th i s  study :
1. S tudents who le a rn  from compressed reco rd in g s 
w il l  n o t score s ig n i f ic a n t ly  d i f f e r e n t  on end of 
course exam inations than s tu d e n ts  who le a rn  the  
same m a te r ia l  from non-compressed rec o rd in g s .
2 . S tudents who can s e le c t  th e i r  own r a te  of com­
pressed  speech fo r  each of se v e ra l  aud io ­
t u to r i a l  u n i ts  w i l l  n o t score s ig n i f ic a n t ly  d i f ­
f e r e n t  on end of course exam ination from s tu ­
dents who a re  assigned  one r a te  of compressed 
reco rd in g s  fo r  a l l  u n i ts .
3 . There w i l l  be no s ig n if ic a n t  d if fe re n c e  in  a t t i ­
tude toward compressed speech between s tu d en ts  
who s e le c t  th e i r  own r a te  of com pression and
7s tu d e n ts  who a re  assigned  a f ix e d  r a t e  of com­
p resse d  re c o rd in g s .
h. There w i l l  be no s ig n i f ic a n t  i n te r a c t io n  between 
e n te r in g  grade p o in t averages and achievem ent 
sco res  w ith  d i f f e r e n t  r a te s  o f compressed re ­
cord ings .
5 . There w i l l  be no s ig n i f ic a n t  in te r a c t io n  between 
th e  amount of time sp e n t in  audio  le a rn in g  ac ­
t i v i t i e s  in  which d i f f e r e n t  r a t e s  of compressed 
rec o rd in g s  a re  u sed , and sco res  ach ieved  on end 
of course  exam inations.
A d d itio n a l R esearch Q uestions
The fo llow ing  e leven  a d d it io n a l  q u e s tio n s  a re  second­
a ry  to  those c i te d  e a r l i e r .  They deal n o t w ith  achievem ent, 
and the c o g n itiv e  domain, but r a th e r  w ith  s tu d en t s a t i s f a c ­
t io n ,  and consequen tly , th e  a f f e c t iv e  domain. They a re  
l i s t e d  s e p a ra te ly ,  and in  th is  o rd e r , to  f a c i l i t a t e  com pari­
son w ith  the  r e s u l t s  of the  a f f e c t iv e  q u e s tio n n a ire :
1. W ill s tu d e n ts  express a d e s ire  to  use  compressed 
speech in  o th e r  c o lle g e  le v e l  courses?
2. W ill the  s tu d e n ts  who l i s t e n  to  compressed speech 
p e rc e iv e  i t  as impeding le a rn in g  by r a i s in g  th e i r  
le v e l  of anx ie ty?
3 . W ill s tu d e n ts  f e e l  th a t  they must c o n tro l the 
com pression r a te  in  o rder to  maximize le a rn in g  
w ith  compressed speech?
8k. W ill l i s t e n in g  to  compressed speech be p e rce iv ed  
as more fa t ig u in g  th an  l i s te n in g  to  normal r a t e  
speech?
5 . W ill the  use  o f f i lm s t r ip s  in  co n ju n c tio n  w ith  
compressed speech be p e rce iv ed  as d e tra c tin g  
from th e  e f fe c t iv e n e s s  of compressed speech?
6. W ill s tu d e n ts  express a p re fe re n c e  fo r  a p a r t i c u ­
l a r  r a t e  o f com pression?
7 . W ill s tu d e n ts  who e x e rc is e  c o n tro l over th e  r a t e  
o f d e liv e ry  o f in fo rm a tio n , on the  average , tend  
to  s e l e c t  a common r a te  of compression?
8 . Does the  u se  of compressed speech involve se r io u s  
a d m in is tra t iv e  or equipment problems which would 
make i t s  use academ ica lly  im p ra c tic a l?
9 . W ill s tu d e n ts  who have com pleted a course which 
u ses  compressed speech f e e l  th a t ,  w ith  p r a c t ic e ,  
a  pe rson  can advance to  in c re a s in g ly  h igher r a te s  
of compressed speech?
10. W ill s tu d e n ts  who have completed a course which 
u t i l i z e s  com pressed speech f e e l  t h a t  the  s t a t e  
of th e  a r t  i s  s u f f i c i e n t ly  developed to  be 
adopted as a common ed u ca tio n a l p ra c tic e ?
11. W ill s tu d e n ts  who have completed a course which 
u t i l i z e s  com pressed speech in d ic a te  th a t  ex­
c e ss iv e  re p la y in g  of compressed speech re c o rd ­
ings i s  n e c e ssa ry  fo r  s a t i s f a c to r y  understand ing?
9P o p u la tio n  and Sample 
The p o p u la tio n  from which the  sample was drawn con­
s i s t e d  of c o lleg e  ju n io rs  and se n io rs  e n ro lle d  in  the  F a l l  
sem ester, 1972 b a s ic  a u d io v isu a l course in  the College of 
E ducation , U n iv e rs ity  of Oklahoma. The t i t l e  of th is  r e ­
qu ired  course i s ,  E ducation ^-160, "Media and Technology in  
T each ing ." A ta b le  of random numbers was used to  a ss ig n  th e  
96 s tu d e n ts  to  one of the fo llow ing  fo u r groups:
Group I —C ontro l Group, normal r a te  speech; WPM 120.
Group I I  —Exp. Gp. (E-] ) ,  30^ compression; WPM 17^*
Group I I I —Exp. Gp. (E2 )} compression; WPM 200.
Group IV —Exp. Gp. (E ^), com pression f a c to r  a t  s tu ­
dents d i s c r e t io n .
A fte r the  s tu d e n ts  were assigned  to  the experim ental 
g roups, the  mean GPA (Grade P o in t Average) fo r  each group was 
computed to  o b ta in  a measure of homogeneity between groups. 
The r e s u l ts  of th a t  com putation was:
Grand
Group I Group I I  Group I I I  Group IV Mean
Mean —
GPA 2 .7^  2.88 2 .70 2.83 X = 2 .79
S t a t i s t i c a l  T reatm ent of the Data 
A sim ple one-way A nalysis o f V ariance (ANOVA) was 
computed to determ ine i f  a s ig n i f i c a n t  d iffe re n c e  in  ach iev e ­
ment occurred  between any o f the experim ental groups, or be­
tween them and the  c o n tro l group. A s ig n i f ic a n t  F - r a t ic  was 
n o t ob ta ined .
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A two-way ANOVA was used to  d e te c t  d if fe re n c e s  and 
in te r a c t io n  between com pression r a te s  fo r  h igh and low 
a c h ie v e rs . A second two-way ANOVA was used to  d e te c t  d i f ­
fe re n ce s  and in te r a c t io n  between com pression r a te s  f o r  s tu ­
den ts w ith h igh  grade p o in t averages (GPA) and s tu d en ts  w ith  
low GPA's. A th ir d  two-way ANOVA was used  to  d e te c t  d i f f e r ­
ences and in te r a c t io n  between compression r a te s  fo r  s tu d en ts  
who spent the most tim e in  the  l is te n in g  c a r r e ls  and s tu ­
den ts who sp en t the  l e a s t  time in  the  l is te n in g  c a r r e ls .
O rgan ization  of the Study
Chapter I  p ro v id es the  background fo r  th e  study , 
s ta tem ent of the problem , l im ita t io n s  of the s tu d y , purpose 
of the  study, prim ary q uestions addressed  by th e  study , hy­
p o th eses , a d d it io n a l  re se a rc h  q u e s tio n s , p o p u la tio n  and 
sam ple, s t a t i s t i c a l  trea tm e n t of the d a ta , and o rg an iz a tio n  
of the  study.
Chapter I I  i s  a review  of p e r t in e n t  s e le c te d  l i t e r a ­
tu re  which in c lu d es th e  theo ry  base and r e le v a n t  re se a rc h , 
p lu s  em p irica l s tu d ie s  of the  i n t e l l i g i b i l i t y  and compre­
hension  of compressed speech.
Chapter I I I  d e ta i l s  the procedures fo r  both  the 
p re p a ra tio n  and the  conduct of the  experim ent in c lu d in g  a 
d e sc r ip tio n  of in s tru m en ts  employed, and d a ta  on equipment 
and su b jec ts  in v o lv ed , p lu s  a d e s c r ip tio n  of the  audio­
t u to r i a l  la b o ra to ry  used in  the  study .
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Chapter IV p resen ts  th e  r e s u l t s  of s t a t i s t i c a l  
trea tm en ts  of d a ta .
Chapter V provides the  f in d in g s  from both the ques­
t io n n a ire  and from the a n a ly s is  p re sen te d  in  Chapter IV, 
p lu s  conclusions and recommendations fo r  fu r th e r  study .
B ib liography .
Appendices.
CHAPTER I I  
A REVIEW OF SELECTED LITERATURE
The p re s e n t study  was designed to  determ ine i f  the 
use of compressed speech , w ith  i t s  p o te n t ia l  fo r  the saving 
of tim e, could be employed as a  s a t i s f a c to r y  means of con­
te n t  p re s e n ta tio n . The h igher r a te s  of d e liv e ry  of audio 
in fo rm a tio n , p a r t i c u la r ly  when combined w ith  sim ultaneous 
viewing of v is u a l  in fo rm a tio n  m ight conceivab ly  b rin g  about 
in fo rm ation  overload  c o n d itio n s  and thereby  d e tr a c t  from 
le a rn in g . The hand ling  c ap a c ity  of the  human in fo rm atio n  
p ro cessin g  system , bo th  in  g en era l and when su b jec ted  to 
d i f f e r e n t  sense m o d a litie s  th en  becomes a m a tte r  of concern. 
This i s  p a r t i c u l a r ly  p e r t in e n t  when the  f e a s i b i l i t y  of v a r i ­
ous in fo rm a tio n  p re s e n ta tio n  r a te s  a re  being considered .
A d d itio n a lly , th e  p rocess of com pression i t s e l f  
m ight confound the  i n t e l l i g i b i l i t y  of the speech, thus 
low ering a s tu d e n t 's  comprehension, and a g a in  r e s u l t  in  de­
t r a c t io n  from le a rn in g . A ccordingly , the  fo llow ing  s tu d ie s  
are  review ed in  o rder to  p lace  those f a c to r s  in  p roper s c ie n ­
t i f i c  p e rs p e c tiv e .
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R elevant R esearch  i n  Human Inform ation  
Handling C apacity
The f i e l d  of In fo rm atio n  theo ry  Is  one which I s  d i ­
r e c t ly  r e la te d  to  the  u t i l i z a t i o n  of compressed speech as a 
to o l of le a rn in g . The r e s u l t s  of pu b lish ed  re sea rch  In  th is  
f i e l d ,  s p e c i f ic a l ly  In  th e  a re a  of human In form ation  hand­
lin g  c a p a c ity , I s  somewhat confusing . Some of the  con­
fu s io n  I s  brought about by the  use of the term " b i t , "  In  
th a t  sometimes the re s e a rc h e r  I s  re p o r tin g  the c a p a c ity  of 
sense  nerves to  tran sm it In fo rm a tio n , w hile  a t  o ther tim es 
he I s  r e f e r r in g  to  the  a b i l i t y  of the human b ra in  to  p ro cess  
In fo rm a tio n . The l a t e r  I s  re p o rte d  as " b i ts ,"  w hile  th e  
form er I s  rep o rte d  as " b i ts  p e r second ."
In  h is  a r t i c l e  d e a lin g  w ith  " th e  span o f a b so lu te  
judgem ent," M ille r  d e fin ed  a " b i t"  of In fo rm ation  a s , " th e  
amount of In fo rm ation  needed to  make a d ec is io n  between two 
eq u a lly  l ik e ly  a l t e r n a t iv e s . " ”*
L lc k lld e r  and M ille r  have re p o rte d  the In fo rm ation  
hand ling  cap a c ity  of the e a r  to  be 50j 000 b i t s  per second 
( b l t s / s e c . ) .  However, when one review s the  o p e ra tio n  of 
the  e a r  under various c o n d it io n s , as rep o rte d  by Jacobson a 
maximum ra te  of 70 b l t s / s e c .  I s  found fo r  the ca teg o ry  of
^George A. M ille r , "The Magical Number Seven, Plus 
or Minus Two: Some L im its on our C apacity fo r  P rocessing  In ­
fo rm atio n ,"  P sycho log ica l Review. Vol. 63, No. 2 (1956), 83 .
^ J . C. R. L lc k lld e r  and G. A. M ille r , "The P e rcep tio n  
of Speech," In  Handbook of Experim ental Psychology, ed . by 
S. S. Stevens (New York: W iley, 1951), pp. 2Ü3-290.
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l i s te n in g  to  m usic.^ This could be in te r p r e te d  to  mean th a t  
th e  e f f ic ie n c y  of the  in fo rm a tio n  p ro cess in g  fu n c tio n  of the 
e a r  i t s e l f  i s  l i t t l e  more than  one te n th  of 1 per c en t.
Jacobson a ls o  re p o rte d  th e  p h y s io lo g ic a l in fo rm ation  
p ro cess in g  c ap a c ity  of the human ear to be 8,000 b i t s  pe r 
second. Since the  c e l l s  i n  th e  ear which t r a n s f e r  inform a­
t io n  have been numbered as about 29, 000, d iv is io n  in to  
Jaco b so n 's  e s tim a te  g ives a r a t e  of in fo rm a tio n  t r a n s fe r  of 
.28 b i t s / s e c .  In  h is  l a t e r  work, Jacobson rep o rted  the in ­
fo rm ation  hand ling  c ap a c ity  o f the  eye to  be 5 b i t s / s e c . —a
L
co n sid e rab ly  h ig h er r a t e  than  he had rep o rte d  fo r  th e  e a r .
T ravers made th is  comment about Jaco b so n 's  f in d in g s .
This comparison of the  two s e ts  o f f i b e r s  may appear 
on the su rfa ce  to  account f o r  d if fe re n c e s  in  the  in ­
fo rm ation  c ap a c ity  of the two m o d a li t ie s , bu t the  
com parison i s  based on the  assum ption th a t  both nerve 
t r a c t s  use a b in a ry  coding system  whereas the au d ito ry  
t r a c t  does n o t .  . . . The d a ta  d isc u sse d  here  do no t 
le a d  to  the  co n c lu sio n  th a t  a  g re a te r  q u a n tity  of u se ­
f u l  in fo rm atio n  can be su p p lied  through the  human eye 
than  through the  human ear . . . what i s  much more im­
p o r ta n t  i s  the  f a c t  th a t  th e  b ra in  i s  capable of u t i ­
l iz in g  a t  the h ig h e s t le v e ls  le s s  than  1 p e rc en t of the 
in fo rm atio n  prov ided  by th e  ea r and perhaps only 1 p a r t  
i n  250,000 fo r  the  e y e .5
Having re e s ta b lis h e d  th e  o p e ra tio n a l p o s s ib i l i ty  of 
th e  ear to  handle compressed speech, l e t  us examine a few
3r . Jacobson, "The In fo rm ation  C apacity  of the Human 
E a r,"  S c ience . Vol. 112 (1950), 143-1^4.
L
H. Jacobson, "The In fo rm ation  C apacity  of the Human 
Eye," S c ience . Vol. I I 3 (1951 ) ,  292-293-
^Robert M. W. T rav e rs , Mans In fo rm ation  System 
(Scran ton , P a .: Chandler P ub lish ing  Co., 1970), p. 76.
15
more c lo se ly  r e la te d  in v e s t ig a t io n s .  Q uastler and W ulff 
whose a n a ly s is  was s im ila r  to  Jacobson, a rr iv e d  a t  an average 
r a t e  of 6 to  12 b i t s / s e c .  and a maximum r a t e  of 25 b i t s / s e c .  
fo r  continuous re c e p tio n  of speech .^  In  a r r iv in g  a t  th is  
r a t e ,  Q uastler and W ulff took in to  account the l im ita t io n s  
imposed by the E ng lish  a lp h a b e t, the  redundancy of E n g lish , 
and the time consumed in  th e  a c tu a l rec ep tio n  of components 
of speech, such as vowels and pauses.
The in fo rm a tio n  r a t e  of the human audio channel was 
in v e s tig a te d  by P ie rce  and K a rlin  who concluded th a t  ^3 
b i t s / s e c .  was a s a t i s f a c to r y  working approx im ation .7 They 
a rr iv e d  a t  th is  f ig u re  a f t e r  m anipulating  th e  r e s u l t s  of 
se v e ra l su b je c ts  read ing  a loud as f a s t  as they cou ld . P ie rce  
and K arlin  were a ttem p tin g  to  determ ine in fo rm a tio n  cap ac ity  
f o r  audio re c e p tio n  based upon tran sm iss io n  l im i ta t io n s .
They d id  n o t succeed in  dem onstrating  th a t  th is  was a s a t i s ­
fa c to ry  approach. What they  d id  succeed in  e s ta b l is h in g  was 
a measure of the  l im i ts  of human speech tra n sm iss io n —p r io r  
to  the advent of compressed speech.
Research on in fo rm a tio n  p rocessing  c a p a c ity  under
Q
v a rio u s  co n d itio n s such as th a t  rep o rted  by Hartman,
% . Q uastler and V. J .  W ulff, Human Performance in  
In fo rm ation  T ransm ission , U n iv e rs ity  of I l l i n o i s  R eport 
No. 62 (Urbana: C ontro l System Lab., 1955)»
^ J . R. P ie rce  and J .  E. K a rlin , "Reading R ates and 
th e  Inform ation  Rate of Human Channels," B e ll Systems Tech­
n ic a l  Jo u rn a l. Vol. 36 (1957), ^97-516.
O
E. B. Hartman, "The In fluence  of P ra c tic e  and P itch
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P o lla c k ,9 G a r n e r , a n d  P o llack  and F r i c k s , g i v e s  evidence 
of a much g re a te r  human p rocessing  c a p a b il i ty  than  i s  in  use 
today, even though T ravers suggested th a t  the b ra in  i s  ca ­
pable of p rocessing  le s s  than  one per cen t of the  inform a-
1 ?t io n  conveyed by the a u d ito ry  mechanism. Broadbent ac­
counted fo r  th is  d is p a r i ty  between the  in fo rm atio n  handling  
cap ac ity  of the ear and the  p rocessing  a b i l i ty  of the  b ra in  
by in te rp o s in g  a f i l t e r i n g  fu n c tio n  in  th e  c e n tra l  nervous 
system .13 George A. M i l le r 's  a r t i c l e  re fe ren ced  e a r l i e r  i s  
considered  by in fo rm ation  th e o r i s t s  to be a c la s s ic .  M i l le r 's  
c a re fu lly  expounded th e s ‘ 3 was th a t  when i t  comes to  ab so lu te  
judgements—in  the  p sycho log ica l te s tin g  sense—the e f fe c t iv e  
p rocessing  cap ac ity  of the human system averages only 7 b i t s ,
iL
p lu s or minus two. In  a  re c e n t a r t i c l e ,  Hsia po in ted  out
D istance Between Tones on the Absolute I d e n t i f ic a t io n  of 
P itc h ,"  American Jou rna l o f Psychology, Vol. 67 (195^)? 1-1^.
^ I .  P o llack , "The Inform ation  of Elementary Audio 
D isp lay s,"  Journal of A coustica l Society of America, Vol. 25 
(1952),
1^W. R. G arner, "An In form ation  A nalysis of A bsolute 
Judgement of Loudness»" Jou rna l of Experim ental Psychology»
Vol. 1+6 (1953), 373- 380.
11 I .  Po llack  and L. F r ic k s , "Inform ation  of Elementary 
M ulti-d im ensional A uditory  D isp lay s ."  Jou rnal of A coustica l 
Society of America. Vol. 26 (195^), 155-1
1^T ravers, In fo rm ation  System, p . 8 l .
13d . E. Broadbent; P ercep tion  and Communication (New 
York; Pergamon P ress , 1958).
1^ M ille r , Magical Number.
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th e  c e n tra l  l im it in g  f a c to r  in  human in fo rm atio n  p ro cess in g
c a p a c ity . He s a id ,
The range i s  l im ite d  . . . hut the v a r ia t io n  w ith in  the  
range i s  p a r t ly  the  r e s u l t  of d i f f e r e n t  measurements or 
c a lc u la t io n s  of in fo rm a tio n  and in  no way p e r f e c t ly  r e ­
f l e c t s  the a u d ito ry  and v is u a l  in fo rm atio n  p ro cess in g  
c ap ac ity  which i s  of course su b jec t to  th e  w eakest l in k  
in  the  ch a in , i . e .  th e  in fo rm ation  p ro ce ss in g  c ap a c ity  
of the c e n tr a l  nervous system . 15
I n  the same a r t i c l e  H sia  commented on G. A. M i l le r ’s work,
and a lso  rep o rte d  a m ost re le v a n t  f in d in g  by Klemmer and
M uller:
Using o th e r  bases of measurement in s te a d  of th e  basic  
d isc rim in a to ry  c a p a c ity  . . . the  in fo rm a tio n  p ro cess in g  
ra te  i s  found to  d i f f e r .  Based on a study o f th e  t r a n s ­
m ission  of language-encoded in fo rm ation , G. A. M ille r  
(1951) has re p o r te d  th a t  th e re  a re  about 1 2 .5  sounds/ 
sec . Supposing th a t  they  are  eq u ally  p ro b ab le  and in d e ­
pendently  s e le c te d ,  a speech given a t  average speed 
would convey in fo rm a tio n  a t  a r a te  of 67 b i t s / s e c .  In  
view of the  f a c t  th a t  vowels and consonants i n  E ng lish  
tend to  a l t e r n a t e ,  the  estim ate  becomes only  46 b i t s /  
sec . F in a l ly ,  on th e  b a s is  of Z ip f 's  law . M ille r  
fu r th e r  low ered th e  e s tim a te  to 10.6 b i t s / s e c .  As man 
can speak about 3 w o rd s/sec , the tran sm iss io n  r a t e  can 
be no more th an  32 b i t s / s e c .  (T his, of c o u rse , i s  the 
l im it  imposed by norm al, non-compressed sp e e c h .)  Since 
redundancy of E n g lish  i s  about 50 p e rcen t (Shannon & 
Weaver, 1949 p . 104), assuming an eq u ally  p ro b ab le  d i s ­
t r ib u t io n  over a  vocabulary  of 5,000 words spoken a t  a 
r a te  of I .5  w o rd s /sec . an in fo rm ation  r a t e  o f 16 b i t s /  
sec. i s  reach ed . . . . Klemmer and M uller (1953) who 
s tu d ied  vary ing  in fo rm a tio n  r a te s  po in ted  o u t th a t  th e re  
was n e a r ly  l in e a r  in c re a s e  in  th e  tra n s m itte d  inform a­
tio n  u n t i l  a peak was reached , a f t e r  which th e  t r a n s ­
m ission  r a t e  f e l l  m arkedly. The decay o f perform ance 
fo llow ing  th e  peak can be traced  d i r e c t ly  to  in fo rm a tio n  
o v e rlo a d in g .1°
 ^ J. Hsia, *The Information Processing Capacity 
of Modality and Channel Performance, ” AV Communication Re­
v i e w , Vol. 19, No. 1 (1971) ,  59.
I ^ I b id . .  60.
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From th e  fo reg o in g , i t  seems th a t  the  p o s s ib i l i ty  
e x is ts  th a t  th e re  a re  optimum r a te s  of in fo rm atio n  handling  
c a p a c i t ie s  which l i e  below the " in fo rm ation  overload" 
th re sh o ld , b u t y e t f a r  above the  d e liv e ry  r a te s  commonly used 
in  educa tion  today . The th re sh o ld  would be expected to  vary  
from in d iv id u a l to in d iv id u a l  and in  accordance w ith  s in g le  
or m u ltip le  modes of in fo rm a tio n  p re s e n ta tio n .
I t  has been e s ta b l is h e d  t h a t  the c e n tra l  nervous sy s ­
tem p ro cesses  in fo rm atio n  " in  th e  form of t r a in s  of im pulses 
(F assard , 1961)."^^ P re c is e ly  how th i s  p rocessing  i s  accom­
p lis h e d  i s  n o t yet u n d ers to o d . However, i t  i s  known th a t  as 
the  amount of in fo rm atio n  to  be p rocessed  i s  in c re a se d , the  
amount of in fo rm ation  lo s s  in c re a se s  p ro p o r tio n a te ly .
Foulke e t  a l .  conducting experim ents w ith  speech com pression, 
and u sin g  l i t e r a r y  and te c h n ic a l  s e le c tio n s ,  found l i s te n in g  
com pression to  be only s l i g h t ly  a ffe c te d  by in c re a s in g  word 
r a t e  in  the range 175-275 WPM (words per m inu te ). However, 
from 275-375 WPM, they found an a c c e le ra tin g  lo s s  in  l i s t e n ­
ing comprehension as word r a t e  in c re a se d . One of the  p u r­
poses fo r  conducting th e  p re s e n t  re sea rch  was to  determ ine 
i f  achievem ent i s  a f fe c te d  in  t h i s  same manner when th e  i n ­
fo rm ation  p resen ted  i s  r e q u i s i t e  to the s a t is f a c to r y  com­
p le t io n  of an on-going c o lle g e  le v e l  course of in s t r u c t io n .
17%bid. .  57. 
18:Emerson Foulke, e t  a l .  "The Comprehension of Rapid 
y '
13^-1>+1.
Speech b th e  B lin d ,"  E xcep tiona l C h ild ren , Vol. 29 (1962),
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F o u lk e 's study d id  n o t address th is  p a r t i c u la r  a sp e c t.
Hartman, in  an e x c e lle n t  review  of s in g le  and 
m u ltip le -ch an n e l comm unications, quoted se v e ra l p ro p o s itio n s  
by Cheatham, f iv e  through  n ine  of which a re  a p p lic a b le  to  
th is  s t u d y : '
5 . Speech (as one form of au d ito ry  s tim u li)  o f fe r s  
g re a te r  f l e x i b i l i t y  such as o f f - th e - c u f f  v a r ia t io n s  
in  c o n n o ta tio n s , nuances, and in f le c t i o n .  V isua l 
s t im u li ,  on th e  o th e r  hand re q u ire s  advance coding.
6 . The ' s e l e c t i v i t y '  of messages i n  speech o f f e r s  a 
time advantage s in ce  the  p e r t in e n t  in fo rm a tio n  i s  
a lread y  s e le c te d  fo r  the re c e iv e r . With v is u a l  
s t im u li ,  however, search ing  fo r  in fo rm a tio n  may be 
n ecessa ry , as i n  looking fo r  in fo rm atio n  from 
ta b le s ,  c h a r ts ,  maps, e tc .
7 . The r a t e  of tran sm iss io n  of speech i s  l im ite d  to  the  
speaking r a t e ,  whereas v is u a l  p re s e n ta tio n s  can be 
f a s t e r .
8 . A uditory s t im u li  a re  more 'a tte n tio n -d e m a n d in g ';  they 
'b re a k - in ' on th e  a t te n t io n  of the o p e ra to r . V isual 
s t im u li ,  however does n o t n e c e s s a r ily  have t h i s  cap­
tiv e  audience; the  o p e ra to r has to  be look ing  toward 
the  d isp la y  in  o rd er to  re c e iv e  th e  s tim u lu s .
9 . Hearing is  somewhat more r e s i s t a n t  to  f a t ig u e  than
v is io n .20
The fo rego ing  sta tem en ts were no t quoted fo r  the 
reason  th a t  they fav o r a u d ito ry  over v is u a l  as a means of 
human in fo rm atio n  in p u t.  As many examples, from an equal 
number of re se a rc h e rs  in  in fo rm ation  th eo ry , a re  a v a ila b le  
th a t  fav o r v is u a l  i n p u t . T h e  above p ro p o s itio n s  have been
% rank  R. Hartman, "S ingle and M ultip le-C hannel 
Communications: A Review of Research and a Proposed M odel,"
AV Communication Review. Vol. 9, No. 6 (1961), 235-262.
P. G. Cheatham, A Comparison of the  V isua l and 
A uditory Senses as P o ss ib le  Channels fo r  Communication, U.S. 
A ir Force T echnical R eport 5919 (PB IIO27Ü), (A ir M ateria l 
Command, 1950).
21 For example see R. H. Henneman, and E. R. Long, A 
Comparison of the  V isua l and A uditory Senses as Channels fo r
20
mentioned because they reflect some of the basic assumptions 
of the writer. One of the aims of this study was to assess 
the current validity of statements 5? 6, 8 and 9 under con­
ditions imposed by speech compression; a technique which was 
little known in Cheatham's time as evidenced by his seventh 
proposition.
Intelligibility and Comprehension Studies 
In addition to the literature reviewed previously, 
which forms the theory base for this experiment, comment 
will now be made on the reports of research studies dealing 
expressly with the investigation of intelligibility and com­
prehension of accelerated speech. Although it is not criti­
cal to the results which will be discussed, it should be 
noted that the equipment used in these earlier studies might 
be considered as first and second generation speech compres­
sion devices which did not allow for selective deletion, 
i.e. pause deletion and/or vowel sampling, but rather deleted 
both sound and silent portions indiscriminately.
As a common point of departure for the purpose of 
this research, the average conversational rate, as determined 
by Nichols and Stevens will be a c c e p t e d . T h a t  rate i s  125 
WPM (words per minute). Johnson, Darley, and Spriesterbach
Data P re se n ta tio n . U.S. A ir Force T echn ical R eport 5^-363 
(WADC, 195^).
?? P. G. N ichols and L. A. S tevens, Are You L is te n in g ? 
(New York: McGraw H i l l ,  1957), P- 78.
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found the  median o ra l read ing  r a t e  to  be I 76 .5  W P M . S e p ­
a ra te  s tu d ie s  conducted by Foulke e s ta b lis h e d  the  mean o ra l 
read in g  r a t e  as WPM.^^
Several s tu d ie s  have been conducted over the  p a s t 
twenty years which have focused on th e  comprehension and in ­
t e l l i g i b i l i t y  of compressed speech. D iehl e t  a l .  found no 
change in  l i s te n in g  comprehension w ith  changes in  word r a te  
w ith in  th e  compression r a t e  of 126-272 WPM.^^ W ithout 
re fe re n c e  to  a c tu a l  word r a t e s ,  Nelson^^ and Harwood^^ found 
s l i g h t  bu t in s ig n i f ic a n t  lo ss  in  l i s te n in g  comprehension as 
WPM in c reased . A study by Harwood, conducted seven years 
l a t e r ,  r e s u lte d  in  s im ila r  f in d in g s . Fairbanks e t  a l .  found 
l i t t l e  d iffe re n c e  in  comprehension of l i s te n in g  se le c tio n s  
a t  II+I, 201, and 282 WPM. T h e re a f te r , comprehension, as 
in d ic a te d  by the  p ercen tage  of t e s t  q u estio n s  c o rre c tly  
answered, declined  from 58/2 a t  282 WPM to 26^ a t  ^70 WPM.^ ®
^^W. Johnson, F. D arley, and D. C. S p rie s te rb ach , Di- 
ag n o s tie s  in  Speech Pathology (New York: Harper Rowe, 19637.
^ ^ . S .  Department of H ealth , E ducation , and W elfare, 
The Comprehension of Rapid Speech by the  B lin d , by Emerson 
Foulke, P ro je c t No. 2M-3O P a rt I I I  (Washington, D.C.: O ffice
of E ducation , 1967)»
F. D ieh l, R. C. W hite, and K. Burke. "Rate and 
Communication," Speech Monographs, Vol. 29 (19595? 229-232.
Z^H. E. Nelson, "The E ffe c t of V a ria tio n s  of Rate on 
the  R eca ll of Radio L is te n e rs  of S tra ig h t  N ew scasts," Speech 
Monographs. Vol. 15 (19^8), I 73- I 8O.
A. Harwood, " L is te n a b i l i ty  and Rate o f Presen­
t a t io n ,"  Speech Monographs, Vol. 22 (1955)? 57-59*
F airbanks, N. Guttman, and M. S. Miron, "E ffec ts
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This r e s u l t  r e p re se n ts  a f in d in g  which i s  near chance.
Foulke and S t ic h t  found a 6^ lo s s  i n  comprehension 
between 225 and 325 WPM and a  lo s s  from 325 to  425 
WPM.^^ They rep o rted  th a t  they  found an i n i t i a l  moderate 
l i n e a r  d e c l in e  in  comprehension, followed by an a c c e le ra t in g  
d e c l in e .  A ra p id  d ec lin e  i n  l i s t e n in g  comprehension th a t  
commenced beyond a word r a t e  of approximately 275 WPM, r e ­
g a rd le s s  of the  percentage  o f  compression re q u ire d  to  
achieve th a t  r a t e ,  was found by Fairbanks, Guttman and Miron, 
Foulke e t  a l . ,  and Goldstein.^*^
Foulke in v e s t ig a te d  the  e f f e c t  upon the l i s t e n e r ' s  
comprehension when d i f f e r e n t  speakers recorded the  same ma­
t e r i a l .  He compressed the same m a te r ia l  read  by th re e  d i f ­
f e r e n t  read e rs  to 275 WPM. The a d m in is t ra t io n  of a l i s t e n ­
ing comprehension t e s t  over t h i s  m a te r ia l  showed t h a t  s i g n i f ­
i c a n t  d i f fe re n c e s  were a s s o c ia te d  w ith  the speaker v a r ia b le  
and w ith  the  w ord-ra te  v a r i a b le .  However, the sp e a k e r 's  
e f f e c t  on l i s t e n in g  comprehension d id  no t depend upon the
of Time Compression Upon th e  Comprehension of Connected 
Speech," Jo u rn a l of Speech and Hearing D iso rd e rs , Vol. 22 
(1957), 10-19.
^^Emerson Foulke and Thomas S t ic h t ,  "The I n t e l l i g i ­
b i l i t y  and Comprehension of A cce lera ted  Speech," in  Proceed­
ings of the L o u isv ille  Conference on Time Compressed Speech 
(L o u is v il le , Kentucky, 19^7) •
^^F airbanks, Guttman, and Miron, Connected Speech; 
Foulke e t , Rapid Speech; H. G o ldste in , '.'Reading and 
L is ten in g  Comprehension of V arious C on tro lled  R a te s ,"  
Teachers C ollege C o n trib u tio n s  to  E ducation . No. 821 (1940).
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word rate at which the selection was presented.^"*
A positive relationship between intelligence and the 
ability to comprehend accelerated speech was found by 
Fairbanks et al., Goldstein and N e l s o n . A  significant 
positive correlation between reading rate and the ability to 
comprehend accelerated speech was reported by Goldstein, and 
Orr, Friedman and Williams. They also found that practice 
in listening to compressed speech resulted in improvement of 
reading rate.^^ Goldstein and, Jester and Travers found 
simultaneous reading and listening at 350 W PM resulted in 
better comprehension than either mode alone.^ Thames and 
Rossiter reported significant gains in reading rate with the 
use of compressed speech as a pacing device.35
Watts, in an experiment whereby he presented recorded
3^U.S. Department of Health, Education, and Welfare,” 
The Comprehension of Rapid Speech by the Blind, by Emerson 
Foulke, Project No. 1370 P a r t  I I  (Washington, D .C.: Office
of Education, 196^+).
3^Fairbanks, Guttman, and Miron, Connected Speech; 
Goldstein, Reading and Listening; Nelson, Recall of Radio 
Listeners.
33|ioldstein, Reading and Listening; A. B. Orr, H. L.
Friedman, and J. C. C. Williams, "Trainability of Listening
Comprehension of Speeded Discourse," Journal of Educational 
Psychology. Vol. % (1965)) 1^8-156.
3^Goldstein, Reading and Listening; R. Jesters and
R. M. W. Travers, "Comprehension as a Function of Rate and
Modality of Presentation" (paper presented at the meeting of 
the American Psychological Association, Chicago, 1965).
3 & e n n e t h  H. Thames and Chas. M. Rossiter Jr., "The 
Effects of Reading Practice with Compressed Speech on Read­
ing Rate and Listening Comprehension," AV Communication R e ­
view. Vol. 20, No. 1 (1972).
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le c tu r e s  compressed approxim ately  37^ to  se n io r U.S. Air 
Force O ff ic e rs  a tten d in g  an in s t r u c to r  cou rse , found th a t  the 
s tu d e n ts  l i s te n in g  to  compressed speech achieved approxim ately 
the  same as th e  s tu d e n ts  l is te n in g  to  l iv e  l e c tu r e s .  He a lso  
s ta te d  in  h is  a b s t r a c t  th a t  "p o rtio n s  of the  experim ents i n ­
d ic a te d  s ig n i f ic a n t  advantage f o r  compressed m a te r ia ls .”
The word r a t e  re p o r te d  by W atts fo r  h is  experim ent was ap­
p rox im ate ly  250 WPM. His conclu sion  was th a t  " . . .  the ob­
served  achievement f o r  su b je c ts  as w e ll as th e i r  a t t i tu d e s  
toward experim ental m a te r ia ls  seem to  o f fe r  strong  encourage­
ment fo r  the  in c re a se d  use o f compressed speech m a te r ia ls  fo r  
a d u lt  s tu d e n t p o p u la tio n s ."  (p. 18) W atts r e s t r i c te d  the  
g e n e ra l iz a t io n  of compressed speech to  " a d u l ts ,"  s in c e  he de­
f in e d  h is  sample as m il i ta r y  a d u lts ,  v i r tu a l ly  a l l  of whom 
were c o lleg e  e d u c a t e d . — ».
Short found no s ig n i f ic a n t  d if fe re n c e s  in  p o s t t e s t s  
sco res  of c o lleg e  s tu d e n ts  i n  a n u t r i t i o n  c la s s  using  speech 
compressed to  20^ , 30^ and 4-0^ when compared w ith scores of 
s tu d e n ts  in  th e  same c la s s  who l i s te n e d  to  normal r a te  r e ­
co rd ings . She a lso  re p o rte d  th a t  s tu d e n ts  spen t ^0^ to  50^ 
more time in  th e  c a r r e l  a re a  when l i s te n in g  to compressed 
ta p e s—over the  o r ig in a l  reco rd ing  tim e—whereas s tu d e n ts  
l is te n in g  to  non-compressed tapes sp en t about 100# more time 
in  th e  c a r r e l  a rea  than  the o r ig in a l  reco rd in g  tim e. When
^^Meridith W. Watts Jr., Using Compressed Speech to 
Teach Instructional Techniques to Air Force Officers, De- 
partment of Instructional Technology Report (Alabama; 
Maxwell Air Force Base, 1969).
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s tu d en ts  were allowed to  chose t h e i r  compression r a t e s ,  the 
g re a te s t  pe rcen tage  of th e  s tu d e n ts )  chose the  20% com­
p re ss io n  r a t e ,  w hile 28% chose th e  10% compression r a te .
(Six per cen t chose \0% com pression w hile the  r e s t  of the  
s tu d en ts  p re fe r re d  normal r a t e  re c o rd in g s .
Summary
The proceeding review  of s e le c te d  re se a rc h  in  th e  
f i e l d  of in fo rm a tio n  theory  dem onstrates the  e x is ten ce  of 
l im ita t io n s  in  human in fo rm atio n  handling  c a p a c ity , a t t r i b ­
u ta b le  to  bo th  p h y s io lo g ic a l and p sy ch o lo g ica l causes. I t  
i s  a lso  ev id en t from th is  re s e a rc h  th a t  the  human inform a­
t io n  handling  cap ac ity  has the  p o te n t ia l  to  deal w ith  r a te s  
of in fo rm ation  which a re  much h ig h er than  those which a re  
i n tu i t iv e ly  considered  as "norm al."  The m ajor l im itin g  
f a c to r  appears to  be a la c k  of c a p a b il i ty  to  c o g n itiv e ly  
p rocess audio in fo rm atio n  which i s  d e liv e re d  a t  too. h igh  a 
r a t e .
The pragm atic re se a rc h  has e s ta b lis h e d  th a t  humans 
a re  capable of handling  a c c e le ra te d  audio in fo rm atio n  when 
such a c c e le ra tio n  does n o t d e s tro y  the  i n t e l l i g i b i l i t y  of the 
speech, or exceed the  r a te  a t  which i t  can be p rocessed .
These f in d in g s  p rov ide  th e  b a s is  from which th i s  i n ­
v e s t ig a tio n  proceeds in  an a ttem p t to  f in d  answers to  the
Sarah H. S hort, "The Use of Compressed Speech Tapes 
in  a M ulti-M ediated Learning L aboratory" (paper p resen ted  a t  
the annual convention of the  A sso c ia tio n  fo r  E ducational Com­
m unications and Technology, M inneapolis, 1972).
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qu estio n s posed by the problem hypo theses, and the  add i­
t io n a l  re se a rc h  q u estio n s l i s t e d  in  Chapter I .
CHAPTER I I I  
METHODS AKD PROCEDURES
The E nv irom en t of the Experiment 
The reco rd in g s  used c o n s t i tu te d  an autom ated, s e l f -  
in s t r u c t io n a l  p o r t io n  of the course "Media and Technology in  
T eaching ," and cover h i s t o r i c a l  development, p roduction  
tech n iq u es, and c u rre n t  u t i l i z a t i o n  procedures fo r  au d io ­
v is u a l  m a te r ia ls .  There were 16 recorded  read ings (u n its )  
w ith  accompanying 3^mm film  s t r i p s .  A ll reco rd ings were made 
by the  same in s t r u c to r ,  whose mean read ing  r a te  was 120 WPM. 
That th is  i s  below the mean found by Foulke i s  accounted fo r  
by two f a c to r s ;  1) the  m a te r ia l  of th is  course i s  c o n s is te n t ly  
more te c h n ic a l i n  n a tu re  than  the m a te r ia l used by Foulke ' s 
re a d e rs , and 2) the  p re se n t read in g  i s  in te rsp e rse d  w ith  a c ­
companying f ilm  s t r i p s . 1 I t  should be noted th a t  S h o r t 's  
study  used reco rd in g s  which averaged 110 WPM before compres­
s io n . Short accounted fo r  t h i s  r a te  fo r  much the  same r e a ­
sons as g iven  in  2 above p lus the  a ttem pt to  keep a more
 ^Foulke, Comprehension of Rapid Speech by the  B lin d . 
P ro je c t No. 2^30.
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c o n v e rsa t io n a l ,  one to  one r e la t io n s h ip  h n i l t  i n t o  the  audio-
2t u t o r i a l  le a rn in g  environment.
In d iv id u a l  c a r r e l s  and in d iv id u a l  h e a d se ts  were n o t 
used in  the  Watts experim ent. The im plied su g g e s t io n  con­
ta in e d  in  the  fo llow ing  s ta tem en t by Watts abou t h is  s tudy , 
was heeded in  the  p r e s e n t  design:
I t  i s  su sp ec ted , though, t h a t  s tuden t a t t e n t iv e n e s s  
may have been g r e a t e r  i f  the experience had been more 
" P r iv a t iz e d "  u s in ?  earphones and study c a r r e l s  to  r e ­
duce d i s t r a c t i o n . 3
All su b je c ts  l i s t e n e d  to  the  record ings w hile  viewing the
f i lm s t r i p s  in  in d iv id u a l  l is te n /v ie w in g  c a r r e l s .
The su b je c ts  i n  the  p re s e n t  experiment wore headse ts  
and had in d iv id u a l  c o n tro l  over the volume of th e  record ing  
to  which they were l i s t e n i n g ;  however, they cou ld  no t a d ju s t  
the tone.
To c o n tro l  th e  v a r ia b le  of audio equipment perform ­
ance, a l l  tape decks i n  the  c a r r e l s  were s e rv ic e d  p r io r  to  
the s t a r t  of the  experim ent. This included  th e  s ta n d a r d i ­
z a t io n  of each p o s i t i o n ' s  playback heads w ith  a N ortron ics  
AT-100 azimuth and a m p l i f ie r  alignment tape .
Of the  t o t a l  number of sub jec ts  p a r t i c i p a t i n g  i n  the 
experiment, e q u a l ly  and randomly d i s t r i b u t e d  among the 
four groups, were g iven  a hearing  t e s t  on a BeItone model IOC, 
c a l ib r a te d  to  1964 ISO v a lu e s .  Wo s ig n i f i c a n t  hearing  lo s s e s
^Short,  Mul.ti-Mediated Learning L a b o ra to ry , 
3 w a tts ,  A ir Force O f f i c e r s , p. 4.
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were d e te c te d . The hearin g  t e s t  was adm in istered  to  e s ta b ­
l i s h  th e  s u b je c t 's  a b i l i t y  to  h ear the  audio tone which 
prompted them to  advance th e  f i lm s t r ip  view er to  th e  nex t 
fram e. This procedure  was in co rp o ra ted  because i t  was f e l t  
th a t  th e  s tu d e n t who did n o t keep the  audio and v is u a l  i n ­
fo rm ation  in  sy n c h ro n iza tio n  would qu ick ly  become f r u s t r a t e d  
and thereby  develop a n e g a tiv e  a t t i tu d e  toward the e n t i r e  
a u d io - tu to r ia l  p rocedure .
S p e c if ic  f req u e n c ie s  checked were 125, 250, 500,
1,000, 2 ,000, 4 ,0 0 0 , and 8,000 Hz, over a DB range from -10 
to  +50. See Appendix A fo r  a sample of the a u d io lo g ic a l 
assessm ent sh e e t.
The l is te n in g /v ie w in g  c a r r e ls  were a rranged  in  two 
rows o f s ix  and one row of n ine  in  a s tandard  language la b  
c o n fig u ra tio n . S ub jec ts  i n  th e  c a r r e ls  a l l  faced  forw ard 
toward the c o n tro l  co n so le . The c a r r e ls  had opaque a c o u s t i ­
c a l se p a ra tin g  pane ls  on bo th  s id e s  and a c le a r  p le x ig la s s  
panel a t  the f r o n t  which allow ed o b se rv a tio n  of th e  su b je c ts  
from the  m aster conso le . The c a r r e ls  were lo c a te d  in  an en­
c lo se d , q u ie t co rner in  th e  r e a r  of an in s t r u c t io n a l  media 
c e n te r . E ntry  to  the a re a  was from a s in g le  doorway in  th e  
r e a r ,  so th a t  th e re  was l i t t l e  d i s t r a c t io n  from people passing  
the  a re a . Since the  a re a  was lo ca te d  on the  second f lo o r ,  the 
windows along one w all o ffe re d  no d is t r a c t io n  from p a sse rs -b y . 
The b u ild in g  had c e n tra l  h e a tin g  and a i r  co n d itio n in g  and the 
tem perature rem ained, w ith  l i t t l e  v a r ia t io n ,  a t  77 deg rees .
30
The audio tape  reco rd in g s which th e  su b je c ts  were d i ­
re c te d  to  use  were lo c a te d  on se p a ra te  book sh e lv es in  the  
re a r  of the c a r r e l  a re a , and la b e le d  w ith  the group numbers:
I ,  I I ,  I I I ,  or IV. S ub jects in  group IV were allow ed to  s e ­
l e c t  tapes from the group IV she lves which had com pression 
r a te s  of 20^, 2%^ 0^% and or from th e  group I I  (30^) or 
group I I I  ikO%) sh e lv es . They were d ire c te d  n o t to  use group 
I (no compression) ta p e s .
A ll su b je c ts  rec e iv e d  an o r ie n ta t io n  on th e  op e ra tio n  
of c a r re l  equipment, the time sh e e t, and the  s e le c t io n  and r e ­
shelv ing  of both reco rd in g s and f i lm s t r ip s .  (See Appendix B 
fo r  the o r ie n ta t io n  sh e e t g iven  to  each s tu d e n t. ) An e ig h t 
s tep  in s t r u c t io n a l  sh e e t , p lu s  a sample completed time shee t 
was posted in  each c a r r e l .  (See Appendix C fo r  a copy of 
th is  sh e e t.)
The su b je c ts  a ls o  recorded  th e  beginning and ending 
time of th e i r  l i s te n in g  a c t iv i t y  on prepared  time sh e e ts .
The time sh ee ts  were completed and tu rned  in  upon com pletion 
of each u n i t .
S e lec tio n s of r a te s  of com pression by su b je c ts  in  
group IV were made a m a tte r  of reco rd  by the  s tu d e n t, who 
en tered  th is  in fo rm ation  on the  time sh e e t.
The su b je c ts  were p e r io d ic a l ly  sp o t checked w hile 
they were i n  the  c a r r e l  a re a  to  in su re  th a t  they s e le c te d  
tapes from and re tu rn e d  tap es  to  the proper s h e l f ,  t h a t  the 
se le c te d  u n i t  (and f o r  Group IV su b je c ts  the  com pression
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r a te )  was being recorded  c o rre c t ly , and th a t  the  time e n tr ie s  
were completed in  the  manner d ire c te d . A ll time sh e e ts  were 
examined a t  the  end of each c la s s  day to  ensure accuracy and 
com pleteness. Whenever e rro rs  were found, the s tu d e n t was 
asked to make th e  n ecessa ry  c o rre c tio n s .
P re-E xperim ental C onsiderations 
In  p lanning  the  design  of th is  experim ent, c o n sid e ra ­
t io n  was given to  the f a c t  th a t  the su b je c ts  would be re c e iv ­
ing  in fo rm atio n  v is u a l ly ,  through the sim ultaneous viewing of 
35mm f i lm s t r ip s .  The p o s i t io n  of Broadbent was considered , 
w herein he views the  human p rocessing  of in fo rm a tio n  from 
more than  one source a t  a  time as being f i l t e r e d  by a p rocess 
analogous to  a k ind  of f la p  valve  which allow s a l t e r n a t e ,  but 
n o t sim ultaneous passage of se p a ra te  modes of in fo rm a tio n a l 
in p u t.^  In  W atts ' Experiment I I ,  one experim ental group 
l is te n e d  to  compressed speech w hile viewing s l id e s  "designed 
to  m ain tain  v is u a l  i n t e r e s t  and help  guard a g a in s t o th e r 
v isu a l  d is t r a c t io n  . . . "  I t  was no ted  th a t  when W atts com­
pared th is  experim ental group a g a in s t a c o n tro l group which 
l is te n e d  to  compressed speech w ithou t viewing s l id e s  he 
found, "the a d d itio n  of v isu a l m a te r ia ls  in  the form of 
s l id e s  did n o t in c re a se  lea rn in g  in  any m easurable way.
On page 16 of th is  same r e p o r t .  W atts in d ic a te d  th a t  a
L
Broadbent, P e rcep tio n  and Communication. 
% a t t s .  A ir Force O ff ic e rs , p . 11.
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p o ss ib le  reason  f o r  t h i s  f in d in g  may have been because of 
the v is u a ls  employed. I  tend to  agree w ith  th is  assum ption. 
Even so , based p a r t ly  on W att’s r e s u l t s ,  and on the f a c t  th a t  
a l l  su b je c ts  in  the  p re s e n t  re se a rc h  were to  be exposed to  
the same v is u a l  in fo rm a tio n , i t  was concluded th a t  the  f i lm ­
s t r ip s  could be t r e a te d  as a common environm ental co n d itio n .
In  o rder to  determ ine i f  sim ultaneous view ing of 
f i lm s t r ip s  does e f f e c t  achievem ent, i t  would be n ecessa ry  to  
a ss ig n  a c o n tro l group which would no t use f i lm s t r ip s .  Since 
the v e h ic le  f o r  th is  experim ent was an on-going c o lleg e  
c r e d i t  course fo r  which a s ig n i f ic a n t  p o r tio n  of the  s t u ­
d e n ts ' in fo rm a tio n a l in p u t had been prepared  i n  a combined 
audio and v is u a l  fo rm a t, to  dep rive  some s tu d e n ts  of p o r ­
tio n s  of the course co n ten t was f e l t  to be im p ra c tic a l.  How­
ev er, s ta tem en ts 21 through 24 of the q u e s tio n n a ire  were de­
signed to  o b ta in  s tu d e n t r e a c t io n  to  le a rn in g  from compressed 
reco rd ings w hile s im u ltaneously  using  v is u a ls .  See Appendix 
D.
Hartman made a comment r e l a t iv e  to media r e s e a r c h e r 's  
use of p r in t  t e s t s  fo r  su b je c ts  who had been p re se n te d  in ­
fo rm ation  through a u d ito ry  an d /o r v is u a l  channels. He sa id ;
With reg ard  to  the  r e l a t i o n  between the  p re s e n ta tio n  of 
a communication and the  co n d itio n s  under which the  e f ­
fe c tiv e n e s s  of the  communication i s  te s te d ,  the  amount 
of dem onstrable le a rn in g  from the communication i n ­
c reases  as the  s im i la r i ty  between te s t in g  co n d itio n s  
and the  co n d itio n s  of the o r ig in a l  p re s e n ta tio n  i n ­
c re a se s . This conclu sion  may be p re d ic te d  by ex tend­
ing  the  stim u lus g e n e ra l iz a t io n  concept of experim ental 
le a rn in g  th eo ry . Another way of s ta t in g  th e  g e n e ra l i ­
z a tio n  i s  th a t  cues a v a ila b le  when in fo rm atio n  i s
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learned are of aid only if they are present when the 
information is t e s t e d . °
His point is well taken in those instances where the 
results of learning via one medium is being compared with the 
results of learning the same content presented via another 
medium. In the case of the present experiment, the use of a 
valid and reliable printed, objective, test is assumed to be 
appropriate since all students would receive the same subject 
matter information via the same channels. Also, what is 
being compared in this instance is the sum total of both 
audio and visual learning between groups, irrespective of 
the mode of transmission.
Consideration was also given to the best means of ob­
taining accurate measures of time that students would spend 
in listening to the recorded instructional units. For ex­
ample, the question arises as to what conclusions about the 
saving of time could be reached if the subjects listening to 
compressed speech used up so much time in replaying portions 
of their tape that there would be no significant difference 
in the total amount of time spent on units in comparison with 
those subjects who listened to the non-compressed speech.
To structure the listening time for groups by allo­
cating a set amount of time would be contrary to proper ex­
perimental procedure in this particular experiment, since 
actual student listening time had been designated as one of
%ar tman . Single and Multiple Channel,
3^
the  dependent v a r ia b le s ,  n o t one of the  independent v a r i ­
a b le s . A ccordingly, i t  was decided to  o b ta in  a measure of 
c o n tro l over th is  v a r ia b le  by in s e r t in g  the  fo llow ing  s t a t e ­
ment in  the  s tu d e n t q u e s tio n n a ire :
26. I  th in k  th a t  i n  o rd e r to  under­
s tan d  the in fo rm atio n  being ^
p resen ted  by compressed speech SD D U A SA 
i t  i s  n ecessa ry  to  c o n tin u a lly  
re p la y  p a r ts  of the  re c o rd in g .
In  a d d it io n , the  t o t a l  running tim e of the  a u d io - tu to r ia l  
u n i ts  would be computed fo r  each r a t e ,  and the  time a c tu ­
a l ly  sp en t by the su b je c ts  in  com pleting th e  u n i t s  would be 
s u b tra c te d  to  determ ine i f  more tim e was consumed in  r e -  
p la y in g /n o te ta k in g  a c t iv i t y  by su b je c ts  u sing  compressed 
speech than  those l i s te n in g  to  normal r a t e  speech.
The d e c is io n  to  use a p o s t t e s t —only v e rsu s  a 
p r e t e s t - p o s t te s t  design  was in flu en ced  by two m ajor f a c to r s .  
F i r s t ,  the  circum stances e x ta n t a t  the i n s t i t u t i o n :  The c o l­
leg e  was in  a p e rio d  of t r a n s i t i o n  from n o n -req u ired  to  r e ­
q u ired  courses whereby i n i t i a l  c la s s  p e rio d s  of the  course 
s e le c te d  fo r  the  re se a rc h  were pre-em pted fo r  n ecessa ry  ex­
p la n a tio n  and o r ie n ta t io n  to  the  new p rocedu res . A minimum 
of one c la s s  p e rio d  was deemed a b so lu te ly  e s s e n t ia l  to  o r ie n t 
the  s tu d e n ts  towards those procedures p e r ta in in g  e x c lu s iv e ly  
to  the experim ent. F u rth e r consumption of course time (ap­
p rox im ate ly  two hours) to  a d m in is te r  an a l t e r n a te  form of the
This i s  how the  s ta tem en t appears in  the  q u e s tio n ­
n a i r e ,  to  inc lude  the  response s e le c tio n s  SD (s tro n g ly  d is ­
ag ree , D (d isa g re e ) , U (undecided), A (a g re e ) , and SA 
(s tro n g ly  a g re e ) . See Appendix D.
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p o s t t e s t ,  as a p r e t e s t ,  was considered  to  be n o t only awk­
ward and inconven ien t, bu t p o te n t ia l ly  damaging to  s tu d en t 
m o tiv a tio n  and subsequen tly  the experim ent i t s e l f .  Second, 
Campbell and S ta n le y 's  comments r e l a t iv e  to  the  nonessen­
t i a l i t y  of p r e te s t s  in  t ru e  experim ental designs where
n
p roper random ization  procedures a re  e m p lo y e d .A c c o rd in g ly  
a p r e te s t  was excluded from the  design .
One f in a l  c o n s id e ra tio n  must be p resen ted . This i n ­
vo lves the r a t io n a le  fo r  a ss ig n in g  p a r t ic u la r  r a te s  of com­
p re s s io n  to  the f i r s t  and second experim ental groups. W att's  
su c ce ss fu l study re p o rte d  a compression r a te  of approxim ately  
37^.® Short re p o rte d  success w ith  speech compressed by 20^, 
30^, and kO%.^  As noted e a r l i e r ,  the  word per m inute r a te  
of the  compressed reco rd in g  i s  dependent upon both the  com­
p re s s io n  r a te  and th e  speaking or read ing  r a te  of the o r ig ­
in a l  reco rd ing . In  the case  of the  p re se n t s tudy , the  com­
p re s s io n  of the o r ig in a l  average word r a te  of 120 WPM by kO% 
r e s u l te d  in  a word r a te  of 200 WPM, w hile $0^ compression 
b rin g s  the word r a t e  up to  2^ +3 WPM. This l a s t  r a t e  f a l l s  
in to  the zone in  which Foulke and S tic h t  found a 6% lo ss  in
7
'Donald T. Campbell and J u l ia n  C. S tan ley , "E xperi­
m ental and Q uasi-Experim ental Designs fo r  Research on Teach­
in g ,"  in  Handbook of Research on Teaching, ed. N. L. Gage 
(Chicago: Rand McNally Company, 1963), pp. 195-196.
^ a t t s .  A ir Force O f f ic e r s .
^Short, M ulti-M ediated Learning L abora to ry .
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comprehension, i . e .  between 225 and 325 WPM.^^ Since the 
su b je c ts  in  th is  experim ent would be e n ro lle d  in  a c re d i t  
cou rse , and in  as much as the  main purpose of th is  re se a rc h  
i s  to  determ ine i f  compressed speech a f f e c ts  achievement 
over the  len g th  of an e n t i r e  sem ester, i t  was no t considered  
e th ic a l  to  jeo p a rd ize  s tu d e n t 's  "normal" p o te n t ia l  ach ieve­
ment by imposing "abnormal" ( a lb e i t  experim ental) le a rn in g  
co n d itio n s  upon them. A fter co n sid erin g  the  foregoing  d a ta , 
the  mandatory compression r a te s  fo r  the  f i r s t  experim ental 
group (E-j) and second experim ental group (E2) were s e t  a t  
30^ and re s p e c t iv e ly . This having been done, the  lower 
r a te s  of 20^ and 2% p lus the  h ig h e r r a te s  of 50/? and 55^ 
were made a v a ila b le  fo r  s e le c t io n  by su b je c ts  assigned  to  the  
th i r d  experim ental group, (E^)*
Choice of Experimental Design
Variables
The variables involved in this study were:
Dependent Variable — Achievement. Determined by
sco res  ob tained  on p o s t t e s t s .
Dependent Variable — Time spent in learning. De­
termined by subtracting the 
running time of the recorded 
units from the time consumed by 
subjects, and comparing the
h ension .
"'^Foulke and Sticht, Intelligibility and Compre-
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r e s u l ta n t  between groups. 
Independent V a ria b le —Rate of d e liv e ry  of in fo rm a tio n .
C o n tro lled  by the  assignm ent of 
g iven  r a te s  of compressed 
speech to  s e le c te d  groupings of 
s u b je c ts .
Assignment of su b je c ts  
to  groups
Working w ith  the  c la s s  r o s te r  and a random number 
ta b le ,  the  s tu d en ts  were assigned  to  th e  fo llow ing  groups,
24 su b je c ts  per group. 1^ 96 .
Group I  —C ontro l group. Normal r a t e  speech.
Group I I  —E-]. Compression = 30^*
Group I I I —E2 * Compression =
Group IV —E y  Compression r a t e  s e le c te d  by sub­
j e c t s .  Choice of 20^, 25^, 30^, 
kO%, 50%, o r 55^ .
Experim ental design  paradigm
The fo llow ing  experim en ta l design  paradigm was se ­
le c te d  based upon the  co n clu sio n s exp ressed  in  the  e a r l i e r  
s e c tio n  of th is  re p o r t  e n t i t l e d ,  "P re-experim en ta l C onsider­
a t io n s ."
R Xi Oi—X-] = Normal r a te  speech.
R X2 O1--X2 = 2)0% Compression.
R X  ^ 0-j—X3 = kO% Compression.
R Xif O1--X4 = Compression r a t e  s e le c te d  by s u b je c ts .
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S t a t i s t i c a l  Design 
A sim ple one-way a n a ly s is  of v a rian ce  (ANOVA) was 
f i r s t  conducted to  determ ine th e  e f f e c ts  of the independent 
v a r ia b le  of com pression r a t e  on achievem ent, using  th e  fo llo w ­
ing  paradigm;
COMPRESSION RATE
ACHIEVEMENT
I I I I I IV
The GPA (grade p o in t average) fo r  each s tu d e n t was 
o b ta in ed , and a two-way ANOVA was used  to  determ ine i f  th e re  
was s ig n i f ic a n t  d if fe re n c e s  in  achievem ent over v a rio u s com­
p re s s io n  r a t e s ,  and i f  i n te r a c t io n  occu rred  between GPA and 
the  independent v a r ia b le  o f com pression r a t e .  The fo llow ing  
paradigm  was used:
COMPRESSION RATE
GPA
HI
LO
I I I I I IV
Another two-way ANOVA was conducted to determ ine i f  
th e re  was s ig n i f ic a n t  d if f e re n c e s  i n  achievem ent, over 
v a rio u s  com pression r a t e s ,  between h ig h  ach iev ers  and low 
a ch ie v e rs , and i f  th e re  would be in te r a c t io n .  The fo llow ing  
paradigm  was used:
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COMPRESSION RATE
HI
ACHIEVEMENT
LO
I I I I I IV
A th i r d  two-way ANOVA was used to  determ ine i f  th e re  
was s ig n i f ic a n t  in te r a c t io n  between time spen t i n  le a rn in g , 
over v a rio u s  com pression r a t e s ,  and the independent v a r ia b le  
of achievem ent. This ANOVA used the  fo llow ing  paradigm:
COMPRESSION RATE
TIME SPENT MOST 
IN
LEARNING LEAST
I I I I I IV
In stru m en ts  Used 
The in strum en ts used in  th i s  study  w ere: 1) a 78
item  m u ltip le  choice midterm exam ination  (Appendix E),
2) a 5^ item  m u ltip le  cho ice  f i n a l  exam ination (Appendix F ), 
and 3) a 29 item  a t t i tu d e  q u e s tio n n a ire . (Appendix D)
Achievement t e s t s
The con ten t v a l id i ty  o f both  the  midterm and f i n a l  
exam ination was e s ta b lis h e d  by e x p e rt judges , c u rre n tly  en­
gaged in  ed u ca tio n a l media and technology in s t r u c t io n a l  ac­
t i v i t i e s ,  who assessed  and fav o rab ly  re p o rte d  on both the  
fac e  and sampling v a l id i ty .
To a sse ss  the r e l i a b i l i t y  of the  midterm and f in a l  
exam ination , a  Kuder R ichardson form ula 20 r e l i a b i l i t y
ho
estimate was computed. For the midterm, r=.88. For the
1 1f i n a l  exam ination r= .73 fo r  form A  and r= .y4  fo r  form B.
A n  item analysis of both examinations revealed that the items 
discriminated well.
Concurrent validity of the midterm and final exam­
inations had been established via previous administrations 
to students in this course with subsequent correlation of 
student scores on the examinations with grade point averages.
No attempt was made to determine the construct v a ­
lidity of the examinations. This decision should not be in­
terpreted to infer that the tests do not in fact possess 
some measure of construct validity, rather that the present 
researcher felt that the determination of such validity for 
these particular tests would add nothing to the pragmatic­
ally determined content and concurrent validity. Addition­
ally, this researcher holds with Bechtold who stated that 
logical precision is lacking in procedures thus far evolved 
for determining construct validity. There remains too many
vaguely defined variables in these procedures to allow easy
12extrapolation to operationally identifiable concepts.
' ^James E. W ert, C harles 0 . N eid t, and J .  S tan ley  
Ahmaim, S t a t i s t i c a l  Methods in  E ducational and P avchological 
Research (New York: Appleton Century C ro fts , 1 9 ^ ) ,  pp. 332- 
333.
^ H a ro ld  P. B ech to ld t, "C onstruct V a lid ity : A
C r i t iq u e ."  The American P sy ch o lo g is t. Vol. 1k- (1959)j 619-
630.
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A ttitu d e  Q uestionnaire  
The design  of the a t t i tu d e  q u estio n n a ire  adm in istered  
to  each s tu d en t subsequent to  th e  midterm exam ination was 
based upon suggestions o ffe re d  by E d w a r d s . T h e  a t t i t u d e  
s c a le  va lues were f i r s t  determ ined w ith  the  help  of s tu d e n ts  
e n ro lle d  in  o th er courses i n  th e  College of Education who 
a c ted  as judges. The s tu d e n ts  were asked to  judge the  f a ­
vorab leness or unfavorab leness of se v e ra l statem ents toward 
the psycho log ica l o b je c t—compressed speech—on a sc a le  of 1 
through 5* A fte r judging and th e  r e s u l t in g  assignm ent of 
s c a le  va lues to  each s ta tem en t, an item  a n a ly s is  was a c ­
com plished. Those s ta tem en ts  which showed a h igh  degree of 
v a r i a b i l i ty  were d isca rd ed  and the  rem aining sta tem ents used 
i n  the  f in a l  q u e s tio n n a ire . The q u estio n n a ire  which th e  sub­
je c t s  completed employed a s c a le  varying from minus two fo r  
"S trong ly  D isagree" to  p lu s two fo r  "S trongly  Agree."
In  a d d itio n  to  m easuring a t t i tu d e  toward compressed 
speech, the q u e s tio n n a ire  was designed to  provide answers to  
some of the a d d it io n a l  re se a rc h  questions addressed by th is  
s tu d y .
I^A. Edwards, Techniques of A ttitu d e  Scale C onstruc­
t io n  (New York; A ppleton, 1957), chaps. 7 and 9*
CHAPTER IV 
RESULTS
Ninety-six junior and senior college students en­
rolled in the course, "Media and Technology in Teaching" were 
the subjects in this study. Experimental results of the 
study were based upon statistical analysis of student 
achievement on multiple choice, objective examinations.
(See Appendix E and F) Descriptive results, in the affective 
domain, were based upon the subjects responses to a twenty- 
nine item questionnaire. (See Appendix D) Of the ninety- 
six students participating, fifty-seven per cent returned 
completed questionnaires.
Results of Testing the Hypotheses
Results of testing hypothesis 
one (1) and two (2)
Hypothesis one was stated as follows:
Students who learn from compressed recordings will not 
score significantly different on end of course exam­
inations than students who learned the same material 
from non-compressed recordings.
Hypothesis two was stated as follows:
Students who can select their own rate of compressed 
speech for each of several audio-tutorial units will
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n o t  score s ig n i f ic a n t ly  d i f f e r e n t  on end of course  
exam inations than s tu d e n ts  who a re  a ssig n ed  one r a te  
of compressed reco rd in g s  fo r  a l l  u n i ts .
The maximum average sco re  a t ta in a b le  fo r  the combined 
m idterm  and f i n a l  exam was 66. For th e  purpose o f th is  ex­
perim en t a raw sco re  mean d if fe re n c e  of f iv e  p o in ts  was 
chosen by the  in v e s t ig a to r  as the  th re sh o ld  in d ic a t io n  of a 
p r a c t i c a l  d if fe re n c e .
TABLE 1 .—Group means and s tan d ard  d e v ia tio n
Group
Compression
Rate X
Standard
D ev ia tio n
Grand
Mean
I 0^ 48 .15 6 .70 47.02
I I 30^ 47.52 6 .5 5
I I I 40^ 46.06 5.27
IV 20^ -  5^^ 46.33 5.51
The mean fo r  s u b je c ts  using  normal r a te  speech (Group 
I )  was 4 8 . whi l e  su b je c ts  who l is te n e d  to  compressed speech 
ach ieved  a mean score  of 4 6 .70 , a d if fe re n c e  of 1 .45  raw 
grade p o in ts . Those s u b je c ts  assig n ed  to  a f ix e d  r a t e  of 
compressed speech (Group II p lu s  Group III) achieved a mean 
sco re  of 46.79 w hile  su b je c ts  who se le c te d  th e i r  own r a te  of 
com pression ach ieved  a mean score  of 46.33* T his l a t t e r  
f ig u re  re p re se n ts  a raw g rade  p o in t d if fe re n c e  of .46 . Such 
sm all p r a c t ic a l  d if fe re n c e s  l e n t  suppo rt to  bo th  h ypo thesis  
one and two.
To p rov ide  a s t a t i s t i c a l  b a s is  fo r  c o n c lu s io n s , a
4 4
sim ple one-way a n a ly s is  of v a riance  was computed between the 
means of a l l  g roups. Alpha was s e t  a t  .25 to m inim ize the 
r i s k  of a type I I  e r r o r .  No s ig n if ic a n t  d if fe re n c e s  were 
found. Table 2 shows the  r e s u l t  of th a t  ANOVA.
TABLE 2 . —One-way ANOVA between a l l  groups
Variance d f MS F
Level of 
S ig n ific an c e
Between Groups 3 46.59 1.30 NSD
W ithin Groups 92 35.72
T otal 95
= .25
df 3,92 = 1.40
Null hypotheses one and two were re ta in e d .
R esu lts  of te s t in g  h y p o th es is  
th ree  (1)
H ypothesis th re e  was s ta te d  as fo llow s:
There w i l l  be no s ig n i f ic a n t  d iffe ren c e  i n  a t t i tu d e  be­
tween s tu d e n ts  who s e le c t  th e i r  own r a te  of com pression 
and s tu d e n ts  who a re  assigned  f ix e d  ra te s  of compressed 
speech.
A ttitu d e  toward compressed speech as a to o l of le a rn ­
ing was a sse ssed  through ta b u la t io n  of s u b je c ts ' responses to  
those item s of the  q u e s tio n n a ire  which addressed h ypo thesis  
th re e . Since th e re  was a choice of negative  o r p o s i t iv e  r e ­
sponses to  each item , the  t o t a l  value fo r  an in d iv id u a l  sub­
j e c t  could range from -46 to  +46. Table 3 shows the
>+5
r e s u l t in g  m easure of a t t i tu d e  ob tained  from th e  q u e s tio n n a ire . 
The num erical v a lu e  was derived  by to ta l in g  th e  responses of 
a l l  su b je c ts  w ith in  a group to  the  p e r t in e n t  q u e s tio n n a ire  
item s. SD (s tro n g ly  d isa g re e ) , D (d isa g re e ) , U (undecided),
A (ag re e ) , and SA (s tro n g ly  a g re e ) , were scored  -2 , -1 , 0,
+1, and +2 re s p e c t iv e ly .
TABLE 3. —A ttitu d e  toward compressed speech
Group
Compression
Rate Value
Number 
of Re­
spond­
en ts
Mean
Value
Nr. of 
Neg. Re­
sponses
I 0^ +202 16 +12.62 2 In d i­
v id u a l
I I 30^ +289 14 +20.64 0 Range
I I I 0^% +217 12 +18.08 1 -46 to
IV 20^ - +263 13 +21.23 2 +46
X = +242.75 13.75 +17.89 2 .5
Of the su b je c ts  responding to  these  s p e c if ic  item s on 
the q u e s tio n n a ire , 91/2 expressed a fav o rab le  a t t i tu d e  toward 
compressed speech as a prim ary mode fo r  le a rn in g  su b je c t 
m a tte r . Those su b je c ts  who se le c te d  th e i r  own r a te s  of com­
pressed  speech (Group IV) averaged .87 of a p o in t h ig h er on 
the a t t i tu d e  q u e s tio n n a ire  than su b je c ts  who were assigned  to  
f ix e d  r a te s  of compressed speech (Groups I I  and I I I ) .  Be­
cause of th is  low ob tained  v a lue , and because the  a c tu a l d i f ­
ference  in  mean value  between su b je c ts  a ssig n ed  to  30^  and
1+6
su b je c ts  assigned  to  kO% com pression r a te s  was i t s e l f  2 .^ 6 , 
no s t a t i s t i c a l  t e s t  was employed to  t e s t  h ypo thesis  th re e .
N ull hypothesis th ree  was re ta in e d .
R e su lts  of te s tin g  hypo thesis 
fo u r  (1+)
Hypothesis fo u r was s ta te d  as fo llo w s:
There w ill  he no s ig n i f ic a n t  in te r a c t io n  between en te ring  
grade po in t averages and achievement w ith  d i f f e r e n t  r a te s  
of compressed rec o rd in g s .
T esting of the fo u r th  h ypo thesis  was accomplished by 
a two-way a n a ly s is  of va rian ce  u sing  r a te  of compression and 
GPA (grade p o in t average) as main e f f e c t s .  For th is  a n a ly s is , 
norm al r a t e  speech was considered  as having a compression r a te  
o f z e ro . Subjects in  each of the  four groups were ranked ac­
cording  to  th e i r  GPA and the  top one th ir d  was designated  HI 
(GPA) and the bottom one th i r d  was designated  LG (GPA). The 
achievem ent means of th ese  d iv is io n s ,  fo r  the c o n tro l group 
and each of the experim ental groups i s  d isp lay ed  in  Table 4 . 
F igu re  1 shows an in te r a c t io n  p lo t  of the  mean sco res of the 
LG and HI GPA s tu d e n ts  over the v a rious com pression r a te s .
TABLE 4. —Means of HI GPA and LG GPA over 
compressed speech
various ra te s  of
I I I I I I IV Mean
HI 51 .GO 50.81 50.69 50.56 50.77
GPA
LG 42. GO 43.69 42.31 44.31 43.08
X 46.50 47.25 46.50 47.44 46.93
if7
51.00 
^0 .50
LG HI
GPA GPA
F ig . 1 . - - I n te r a c t io n  p lo t  of HI GPA and LO GPA 
achievem ent means.
Although F igu re  1 does show in te r a c t io n  to  be p re s e n t ,  
the  r e s u l t s  of a two-way ANOVA, w ith  com pression r a t e  and as 
main e f f e c t s ,  and achievem ent as th e  dependent v a r ia b le ,  i n ­
d ic a te s  such in te r a c t io n  i s  n o t s i g n i f ic a n t .  (See Table 5*)
TABLE 5*—Two-way ANOVA comparing achievem ent over v a rio u s
com pression r a t e s  w ith  GPA
Source of 
V ariance SS df MS F
Level of 
S ig n if ­
icance
Between Columns
(Rate) 11.67 3 3 .89 .13 NSD
Between Rows 
(GPA) 945.56 1 954.56 32.36 .05
Columns by Rows 
( in te ra c t io n ) 9.29 3 3.10 .11 NSD
■ Between Groups 975. 7 139.36
W ithin  Groups 1, 652.07 56 29.50
T ota l 2 , 627.61 63
.05 df 3 ,56 = 2.78
^8
Null h y p o th esis  fo u r  was re ta in e d .
R esu lts  of te s t in g  h yuo thesis  
f iv e  7 ^ -------- -----------
H ypothesis f iv e  was s ta te d  as fo llo w s:
There w il l  he no s ig n i f ic a n t  i n te r a c t io n  between the 
amount of time spen t i n  a u d io - tu to r ia l  le a rn in g  ac ­
t i v i t i e s  in  which d i f f e r e n t  r a te s  of compressed re c o rd ­
ings a re  used and sc o re s  achieved  on end of course ex­
am inations .
In  ad d ress in g  the  f i f t h  hypo theses , th re e  questions 
were asked: 1) Did those su b je c ts  who ach ieved  the  h ig h e s t
scores fo r  a  g iven  r a t e  of com pression spend c o n s is te n t ly  
more tim e in  le a rn in g  a c t i v i t i e s  than  su b je c ts  who achieved 
the low est sco res w ith  th a t  same r a te ?  2) d id  su b je c ts  who 
spent more time w ith  a g iven  com pression r a t e  ach ieve  s i g n i f i ­
c an tly  h ig h e r sco res  than  su b je c ts  who spend le s s  tim e w ith  
th a t same r a te ?  and 3) was th e re  i n te r a c t io n  between ach ieve­
ment and time sp e n t, w ith  d i f f e r e n t  com pression r a te s ?
To answer th e  f i r s t  q u e s tio n , su b je c ts  in  each group 
were ranked according  to  th e  average of t h e i r  combined sco res 
on the midterm and f i n a l  exam ination. The top one th i r d  in  
each group was d e s ig n a ted  as HI ach iev e rs  and the  bottom one 
th ird  was d esig n a ted  as LO ach iev e rs . Table 6 shows a com­
p ariso n  of the tim e sp en t by each group in  l i s t e n in g ,  w ith  
the corresponding sc o re s  o b ta in ed .
I t  i s  ap p aren t from in sp e c tio n  of Table 6 th a t  th e  HI 
ach ievers i n  the  c o n tro l  group (I) and in  each of th e  ex­
perim en ta l groups d id  spend c o n s is te n t ly  more time w ith  the
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a u d io - tu to r ia l  u n i ts  than  d id  th e  LO a ch ie v e rs . A ccord ing ly , 
the  answer to  the  f i r s t  q u e s tio n  was yes.
TABLE 6 . —Time versus achievem ent of HI and LO ach iev e rs
Group
HI ACH 
Mean 
Time Score
LO ACH 
Mean 
Time Score d (h r)
I 8:37 54.94 7:43 40.06 :54
I I 8:18 54.88 6:35 40.31 1:43
I I I 6:26 $1.93 5:14 40.69 1:12
IV 8:22 52.38 6:22 40.19 2:00
X 7:^6 53.53 6:29 40.31 1.27
To answer th e  second q u e s tio n , su b je c ts  in  th e  con­
t r o l  group and in  the  experim en ta l groups were ranked from 
the most time spen t to  th e  l e a s t  time sp en t. The top one 
th i r d  was d esig n a ted  as MOST tim e spenders, and the  su b je c ts  
in  th e  bottom one th i r d  were d esig n a ted  as LEAST time spend­
e r s .  The achievem ent means o f th ese  d iv is io n s , fo r  the  con­
t r o l  group and the  experim en ta l groups i s  d isp layed  in  Table
7.
TABLE 7 ' —Means of MOST and LEAST time spenders over v a rio u s
r a te s  o f compressed speech
I I  I I I  IV ■ Mean
MOST 48.69 48.31 46.81 47.81 47.91
LEAST 47 .25  46.69 44.81 43.31 45.52
X 47.97 47.50 45.81 45.56 46.71
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Although Table 7? l ik e  Table 6, shows th a t su b je c ts  
who spen t more time d id  o b ta in  h ig h er s c o re s , the r e s u l t s  of 
a two-way ANOVA using  com pression r a te  and time spen t as main 
e f f e c t s ,  and achievement as th e  dependent v a r ia b le , rev ea led  
th a t  the  d if fe re n c e s  i n  th e  sco res  was n o t s ig n i f ic a n t .  (See 
Table 8 .)  Thus, the answer to  the  second qu estio n  was nega­
t iv e .
TABLE 8 .—Two-way ANOVA comparing achievem ent over v a rio u s  
com pression r a te s  between MOST and LEAST time spenders
Source of 
V ariance SS df MS F
Level of 
S ig n if ­
icance
Between Columns 
(Rate) 36.12 3 12.04 .30 NSD
Between Rows 
(Time) 53.07 1 53.07 1.31 NSD
Columns by Rows 
( in te ra c tio n ) 93.83 3 31.28 .77 NSD
Between Groups 183.20 7 26.17
W ithin Groups 2 , 274.29 56 40.61
T otal 2 , 457.31 63
.05 df 3 ,56 = 2.78
To answer the th ird  q u e s tio n  a two-way ANOVA was com­
puted w ith  the  achievement means of the HI ach ievers and LO 
ach iev ers  l i s t e d  in  Table 6 . The r e s u l t s  of th is  ANOVA, 
using  R ate , and HI and LO a ch iev e rs  as main e f f e c ts ,  i s  d i s ­
p layed in  Table 9» No s ig n i f ic a n t  d if fe re n c e  was apparen t
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between the v arious com pression r a te s ,  and no in te r a c t io n  
e f f e c t  was d e te c ted . A ccordingly , the answer to  the th i r d  
q u estio n  was n eg a tiv e .
TABLE 9 . --Two-way ANOVA comparing achievement over various 
compression r a t e s  between HI and LO ach ievers
Source of 
Variance SS df MS F
Level of 
S ig n if­
icance
Between Columns 
(Rate) 25.73 3 8 .58 .35 NSD
Between Rows (HI 
vs LO ACH) 2 , 802.38 1 2 , 802.38 114.57 .01
Columns by Rows 
( in te ra c tio n ) 37.58 3 12.53 .51 NSD
Between Groups 2 ,865 .69 7 ' 409.38
W ithin  Groups 1,369.59 56 24.46
T ota l 4 , 235.28 63
C^= .05 df 3,56 = 2.78
Null hypothesis f iv e  was re ta in e d .
A d d itio n a l r e s u l ts  of a n a ly s is
A comparison of the  s u b je c ts ' l i s te n in g  time w ith  
the  a c tu a l running time of the  normal r a t e  and compressed 
a u d io - tu to r ia l  u n i ts  was made to  answer the qu estio n , "Would 
su b je c ts  who l is te n e d  to  compressed speech negate  the time 
saving p o te n t ia l  by 'e x c e s s iv e ' rep lay ing?"
The t o t a l  u n in te r ru p te d  running time of the u n i ts  fo r
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each r a t e ,  as shown in  Appendix G, was su b tra c te d  from the  
mean to ta l  time recorded by su b je c ts  in  the c o n tro l group and 
in  th e  f i r s t  two experim ental groups. The r e s u l t s  of th a t  
comparison are shown in  Table 10.
TABLE 1 0 .—Time comparisons of normal r a te  and compressed
speech
Group
Compres­
sion
Rate
X
Lis ten -
ing
Time
Run­
ning
Time
R eplay/
Note-
tak ing
Time
L is te n ­
ing
Time
Saved
X
ACH
I 0^ 8:32 5:42 2:50 0 48 .15
II 30^ 7:06 3 :55 3:11 1:26 47.52
I I I 40^ 5:51 3:21 2:30 2 :4 l 46.06
Subjects l i s te n in g  to  30/S com pression spen t an a v e r­
age of 21 m inutes more in  re p la y in g /n o te ta k in g  a c t i v i t i e s  
than  su b je c ts  l i s te n in g  to  normal r a t e  speech, w h ile  sub­
j e c t s  l i s te n in g  to  com pression spen t an average of 20 
m inutes le s s  i n  re p la y in g /n o te ta k in g  a c t i v i t i e s  than  su b je c ts  
l i s te n in g  to  normal r a t e  speech. I t  i s  apparen t th a t  re p la y ­
ing  tim e does n o t  negate  th e  time sav ing  p o te n t ia l  o f com­
p ressed  speech since  su b je c ts  in  the 30/2 group sp en t one 
hour and 26 m inutes le s s  time in  com pleting a l l  u n i ts  than  
the  normal r a t e  group, w hile  su b je c ts  in  the hO% group spen t 
two hours and ^1 m inutes l e s s  time in  com pleting a l l  u n i ts  
than  the  normal r a te  group. A ccordingly , th e  su b je c ts  who 
l i s te n e d  to  u n i ts  compressed by 30/2 r e a l iz e d  an average time
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saving of 17^ w hile  s u b je c ts  l i s te n in g  to  u n i ts  compressed 
by kO% r e a l iz e d  an average tim e saving of 31^*
R esu lts  o f th e  Q uestionnaire
The fo llow ing  r e s u l t s  of a n a ly s is  of the  a t t i tu d e  
q u e s tio n n a ire  i s  keyed s e q u e n tia l ly  to the a d d it io n a l  r e ­
sea rch  questions s ta te d  i n  Chapter I .  To avoid the e f f e c t  
com pletion of the  f in a l  exam ination  might have on a t t i t u d e ,  
th e  q u e s tio n n a ire s  were com pleted by the  s tu d e n ts  in  th e  
time p e rio d  between the  m id-term  exam ination and the  end of 
th e  cou rse . In  o rd er to  in c re a s e  th e  r e l i a b i l i t y  and v a ­
l i d i t y  of the  responses th rough  anonim ity , su b je c ts  w rote 
only the  Roman num eral f o r  th e  group to  which they were a s ­
s ig n ed , on the  completed q u e s tio n n a ire . The q u e s tio n n a ire  
con ta ined  29 item s. (See Appendix D.) Of the  96 su b je c ts  
p a r t ic ip a t in g  in  t h i s  experim ent, 57/  ^ re tu rn e d  completed 
q u e s tio n n a ire s .
R e su lts  re le v a n t to  a d d it io n a l  
re s e a rc h  q uestion  one (1T
A dditiona l re s e a rc h  q u e s tio n  one was s ta te d  as
fo llow s :
W ill s tu d en ts  express a  d e s ire  to  use compressed speech 
in  o ther c o lleg e  le v e l  courses?
The ta b u la t io n  o f  response  v a lu es from q u e s tio n n a ire  
item s r e la te d  to  a d d it io n a l  re s e a rc h  q u estio n  number one i s  
shown in  Tables 11 and 12.
Of the su b je c ts  resp o n d in g , 9k% expressed  a  d e s ire
5^
to  take o th er c o lle g e  courses u t i l i z i n g  compressed speech; 
and 100^ sa id  they would u se  compressed speech f o r  review ing 
su b je c t m a tte r .
TABLE 1 1 .—Would e n ro l l  i n  o th e r  courses using  compressed
speech
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
en ts
I 0^ 29 1 13 In d i­
v id u a l
I I 30^ 40 0 14 Range
I I I 28 1 11 -6 to
IV 20^ - 31 1 13 +6
Total 128 3 51
TABLE 12 . —Would use  compressed speech fo r  review
Nr. of Nr. of
Neg. Re­ Respond­
Group Rate Value sponses en ts
I 0^ 43 0 16 In d i­
v id u a l
I I 30^ 39 0 13 Range
I I I 39 0 12 -4  to
IV 20^ - 29 0 12 +4
T otal 150 53
R esu lts  re le v a n t  to  a d d it io n a l  
re se a rc h  q u e s tio n  two (2)'
A d d itio n a l re se a rc h  q u e s tio n  two was s ta te d  as f o l ­
lows :
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W ill s tu d en ts  who l i s t e n  to  compressed speech p e rce iv e  
i t  as impeding le a rn in g  by ra is in g  th e i r  le v e l  of 
anx iety?
The ta b u la t io n  of response values from th e  q u e s tio n ­
n a ire  item  r e la te d  to  a d d it io n a l  resea rch  q u estio n  number 
two is  shown in  Table 13.
TABLE 13«--Compresses speech r a i s e s  anx iety  le v e l
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
e n ts
I 0%
30^
+ 1 9 In d i­
v id u a l
I I +10 1 10 Range
I I I ko% + 8 1 8 -2 to
IV 20% to  55% +11 0 9 +2
Total +30 6 36
Of the  su b je c ts  respond ing , 8k% d isag reed  w ith  the  
q u estio n n a ire  item  which s ta te d ,  "I f e e l  th a t  try in g  to  le a rn  
by l is te n in g  to  compressed speech keeps a s tu d e n t 's  an x ie ty  
le v e l  too h igh  to  be a good means fo r  le a rn in g ."
R esu lts  re le v a n t  to  a d d it io n a l  
re sea rch  q uestion  th re e  (3)
A dd itiona l re se a rc h  q u estio n  th ree was s ta te d  as
fo llow s:
W ill s tu d en ts  f e e l  th a t  they must co n tro l the r a t e  of 
compression in  o rd er to  maximize lea rn in g  w ith  com­
pressed  speech?
The ta b u la t io n  of response values from q u e s tio n n a ire
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item s r e la te d  to  a d d itio n a l re se a rc h  question  th ree  i s  shown 
in  Table 1^.
Of the su b je c ts  respond ing , 97/  ^ f e l t  th a t  le a rn e r  con­
t r o l  over the r a t e  of com pression was necessary  i f  compressed 
speech was to  be of any va lu e  e d u ca tio n a lly .
TABLE 1 ^ .—Students must have c o n tro l over com pression r a te
Group Rate Value
Nr. of 
Neg. Ret- 
sponses
Nr. of 
Respond­
en ts
I 0^ ^5 2 16 In d i­
v id u a l
I I 30^ 1+9 0 13 Ranee
I I I ^5 0 12 -8 to
IV 20^ to 53 0 13 -+B
Total 192 2 5+
R esu lts  re le v a n t to a d d it io n a l  
re se a rc h  question  four (H-7
A dditional re se a rc h  q u estio n  four was s ta te d  as
fo llow s ;
W ill l is te n in g  to  compressed speech be perceived  as 
more fa tig u in g  th an  l i s te n in g  to  normal r a te  speech?
The ta b u la tio n  of response values from the  q u estio n ­
n a ire  item  re la te d  to  a d d it io n a l  re sea rch  q u estio n  fo u r  i s  
shown in  Table 15.
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TABLE 15*—Compressed speech i s  more t i r i n g
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
en ts
I 0^ 3 5 11 I n d i­
v id u a l
II 30^ 1 13 Range
I I I 40^ 3 3 8 -2 to
IV 20^ to 9 2 12 +2
Total 29 11 44
Of the su b je c ts  responding , "]% d isa g ree d  w ith  the  
qu estio n n a ire  item  which s ta te d ,  "I b e liev e  th a t ,  compared 
w ith  normal r a te  re c o rd in g s , l is te n in g  to  compressed speech 
i s  considerab ly  more t i r i n g . "
R esu lts re le v a n t to  a d d itio n a l 
resea rch  q u estio n  f iv e  (FT
A dd itiona l re se a rc h  q u estio n  f iv e  was s ta te d  as
fo llow s:
W ill the  use  of f i lm s t r ip s  in  con junction  w ith  com­
pressed  speech be p e rce iv ed  as d e tra c tin g  from th e  
e ffe c tiv e n e ss  of compressed speech?
The ta b u la t io n  o f response values from q u e s tio n n a ire
item s re la te d  to  a d d it io n a l  re se a rc h  q u es tio n  f iv e  i s  shown
in  Table 16.
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table 1 6 .—Compressed speech w ith  accompanying f i lm s tr ip s
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
e n ts
I 0^ 33 3 16 In d i­
v id u a l
I I 30^ k? 1 13 Ranee
I I I 35 1 12 -8 to
IV 20% to  55% 41 2 13 +8
T o ta l 156 7 5^
Of the su b je c ts  respond ing , 87^ f e l t  th a t  combining 
f i lm s t r ip s  w ith compressed speech d id  n o t  make the  le a rn in g  
experience  more d i f f i c u l t .
R e su lts  re le v a n t to  a d d it io n a l  
re s e a rc h  q u estio n  s ix  (6)'
A dd itiona l re s e a rc h  q u e s tio n  s ix  was s ta te d  as
fo llo w s :
W ill s tu d en ts  express a  p re fe re n c e  fo r  a p a r t i c u la r  
r a t e  of compression?
The ta b u la tio n  of response  v a lu es  from q u e s tio n n a ire
item s r e la te d  to  a d d it io n a l  re s e a rc h  q u e s tio n  s ix  i s  shown
in  Table 17.
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TABLE 17. —S ta ted  p re fe re n c e  fo r  com fortable com pression ra te
0$ 20Jg 30^ or Higher
T otal i n  
Group 
Responding
Group I 1 1+ 6 5 16
Group I I 2 If If If Ilf
Group I I I 2 1 3 6 12
Group IV 0 3 5 5 13
T o ta l 5 12 18 20 55
Of the  su b je c ts  respond ing^91^ in d ic a te d  they p r e ­
f e r r e d  compressed speech to  norm al r a te  s in c e  chose 0^ 
com pression; 20^ chose 20^  com pression; 3^^  chose 30^ com­
p re s s io n ; and 37^ in d ic a te d  a p re fe ren ce  fo r  a com pression 
r a t e  of or h ig h e r.
R e su lts  re le v a n t  to  a d d it io n a l  
re s e a rc h  q u estio n  seven (7 )
A dd itiona l re s e a rc h  q u estio n  seven was s ta te d  as
fo llo w s:
W ill s tu d e n ts  who e x e rc ise  c o n tro l over the r a t e  of 
d e liv e ry  of in fo rm a tio n , on th e  average , tend  to  s e le c t  
a common r a te  of com pression?
Those d a ta  in  Table 17 which r e f l e c t  the s ta te d  
p re fe ren c e  of su b je c ts  a ssigned  to  Group IV in d ic a te  th a t  
none would choose normal r a t e  speech, 23^ would choose 20jS 
com pression, and the  rem aining 77^  were eq u a lly  d iv ided  be­
tween 30^ com pression and k-0  ^ o r h ig h er com pression. Tabu­
l a t i o n  of the com pression r a te  e n tr ie s  on the  tim e sh e e ts  of
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a l l  s tu d e n ts  in  Group IV re s u l te d  in  those d a ta  d isp layed  in  
Table l 8 . The ta b le  shows th e  percen tage  of studen ts who, a t  
some time during  the sem este r, a c tu a l ly  used the  v a rio u s  
r a t e s .
TABLE 18. —Percentage o f su b je c ts  in  Group IV who used r a te s
a v a ila b le
Percen tage o f Compression Rate
Subjects A c tua lly  Used
33 1/3^ ......  0^
1%  20^
  2 $^
................................................  30^
................................................. 40 ^
33 1/3^ ..........  $0^
...........................
I t  i s  apparen t from  th e  fo rego ing  d a ta  th a t  re c o rd ­
ings compressed a t  20^ were chosen most o f te n  by su b je c ts  
who were allow ed to  s e le c t  t h e i r  own r a te  of compression.
I t  i s  a lso  apparen t th a t  one t h i r d  of the  su b jec ts  in  Group
IV --co n tra ry  to  in s t r u c t io n s —in d ic a te d  th a t  they l i s te n e d  to  
a u n i t  a t  normal r a te  speech.
R esu lts  re le v a n t to  a d d it io n a l  
re se a rc h  q u e s tio n  e ig h t (FT
A dd itiona l re se a rc h  q u e s tio n  e ig h t was s ta te d  as
fo llow s :
Does the  use of compressed speech invo lve  serious
61
a d m in is tra tiv e  or equipment problems which would make 
i t s  use academ ically  im p ra c tic a l?
During the  conduct of th is  experim ent, n e ith e r  an 
a d m in is tra tiv e  nor an equipment problem a ro se . In  r e t r o ­
sp e c t, no circum stances were observed which would lea d  one 
to  su sp ec t th a t  such problems would occur.
R e su lts  re le v a n t to  a d d itio n a l 
re se a rc h  q u e s tio n  e ig h t (8)
A dd itiona l re se a rc h  q u estio n  e ig h t was s ta te d  as
fo llow s ;
Does th e  use of compressed speech involve serious ad­
m in is t r a t iv e  or equipment problems which would make 
i t s  use academ ically  im p ra c tic a l?
During the conduct of th is  experim ent, n e ith e r  an 
a d m in is tra tiv e  nor an equipment problem a ro se . In  r e t r o ­
sp e c t, no c ircum stances were observed which would lead  one 
to  su sp ec t th a t  such problems would occur.
R esu lts  re le v a n t  to  a d d itio n a l 
re se a rc h  q u estio n  n in e  (9T
A dd itiona l re sea rch  q u estio n  n ine  was s ta te d  as
fo llow s ;
Would s tu d en ts  who have completed a course which u t i ­
l iz e d  compressed speech f e e l  t h a t ,  w ith  p ra c t ic e ,  a 
person  could advance to  in c re a s in g ly  h ig h er r a te s  of 
compression?
The ta b u la tio n  of response v a lu es  from q u estio n n a ire  
item  s ix ,  which addressed  a d d it io n a l  re se a rc h  question  n in e , 
i s  shown in  Table 19.
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TABLE 19. —Rate can be in c reased  w ith  p ra c t ic e
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
e n ts
I
I I
0^
30^
9
11
1
1
9
10
In d i­
v id u a l
Range
I I I ko% 11 1 9 -2 to
IV 20^ to 15 0 12 +2
T ota l 46 3 40
Of the su b je c ts  responding , 90^ f e l t  th a t  w ith  p ra c ­
t ic e ,  in c re a s in g ly  h ig h e r r a t e s  of com pression could be used.
R esu lts  re le v a n t to  a d d it io n a l  
re se a rc h  question  te n  (1ÔT
A dditional re se a rc h  q u e s tio n  te n  was s ta te d  as
fo llo w s:
Would s tu d en ts  who have com pleted a course  which u t i ­
l iz e d  com press-speech f e e l  th a t  the s t a t e  of the  a r t  i s  
s u f f ic ie n t ly  developed to be adopted as a common edu­
c a tio n a l  p ra c tic e ?
The ta b u la tio n  of response  va lues from q u e s tio n n a ire  
item  19} which addressed  a d d it io n a l  re se a rc h  q u estio n  ten , 
i s  shown in  Table 20.
Of the su b je c ts  responding , 8 l^  d id  n o t agree th a t  
th e re  was need fo r  some improvement befo re  compressed speech 
could be used as a  re g u la r  means of o b ta in in g  su b je c t m atter 
in fo rm ation .
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TABLE 2 0 .—Some improvements needed (minus va lue  = d is a g re e ­
ment)
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
en ts
I 0^ -  3 3 8 I n d i ­
v id u a l
I I 30^ - 3 3 9 Range
I I I 40^ - 7 1 9 -2 to
IV 20)g to -10 0 10 +2
T ota l -23 7 36
R esu lts  r e le v a n t  to  a d d itio n a l 
re s e a rc h  q u estio n  e leven  (11)
A dd itiona l re se a rc h  q u e s tio n  e lev en  was s ta te d  as
fo llow s
Would s tu d en ts  who have completed a  course  which u t i -  
. l i z e d  compressed speech in d ic a te  th a t  c o n tin u a l r e ­
p lay in g  of compressed speech reco rd in g s  i s  n ecessa ry  
fo r  s a t i s f a c to r y  understand ing?
The ta b u la t io n  of response values from q u e s tio n n a ire  
item  26j which addressed  a d d it io n a l  re se a rc h  q u estio n  e lev en , 
i s  shown in  Table 21.
Of the  su b je c ts  respond ing , 46^ agreed  th a t  con­
t in u a l  rep la y in g  of p a r ts  of a compressed speech reco rd ing  
was n ecessa ry  fo r  s a t i s f a c to r y  le a rn in g  to  take  p la c e .
The in fe re n ce  th a t  compressed speech reco rd in g s  r e ­
q u ire  more rep lay in g  than  normal r a te  rec o rd in g s  i s  n o t sup­
p o rted  when d a ta  on such a c t iv i t y ,  shown in  Table 10, i s  
examined. In  p o in t of f a c t ,  mean time f o r  re p la y in g /
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no t e tak ing  a c t iv i ty  of the  30^ group p lu s  the \0% group i s  
ex ac tly  the  same as the mean tim e fo r  re p la y in g /n o te ta k in g  
a c t iv i ty  of the normal r a t e  speech group. A more tenab le  
conclusion  in  l ig h t  of th e se  d a ta  i s  th a t  the s u b je c ts , in  
responding to  q u e s tio n n a ire  item  26, a re  expressing  a f e l t  
need fo r  th e  c a p a b il i ty  of rep lay in g  a u d io - tu to r ia l  re c o rd ­
in g s w hether they a re  compressed or n o t .  In  support of th is  
conclusion , a s tu d e n t comment i s  quoted: "I f e e l  I  can g e t
more out of l is te n in g  to  th e  tapes and viewing the  f i lm ­
s t r ip s  because I have com plete c o n tro l of how f a s t  or slow I 
want to l i s t e n  to  them; w hereas, in  a classroom  s i tu a t io n  
one cannot rewind th e  te a c h e r and have him re p e a t th ings as 
o fte n  as one would p robab ly  l ik e  to ."  (See Appendix H fo r  
an a b s tr a c t  of s tu d e n t’s comments.)
TABLE 2 1 .—C ontinual re p la y in g  n ecessa ry  (minus value =
agreem ent)
Group Rate Value
Nr. of 
Neg. Re­
sponses
Nr. of 
Respond­
en ts
I 0$ -1 5 12 In d i­
v id u a l
I I 30^ -3 6 13 Range
I I I -4 6 12 -2 to
IV 20% to  33% -1 5 11 +2
T otal -9 22 48
CHAPTER V
SUMMARY, CONCLUSIONS, IMPLICATIONS,
AND RECOMMENDATIONS
Summary
Purpose
The purpose of t h i s  study was 1 ) to  determ ine i f  the  
a p p lic a t io n  of compressed speech reco rd in g s  in  a lea rn in g  
environm ent i s  a procedure which i s  e d u c a tio n a lly  sound, 2) 
to  a ssess  s tu d e n t p re fe ren ce  in  re g a rd  to  th is  medium, and 
3) to  c o l le c t  d a ta  which could se rv e  as the  b a s is  fo r  de­
c is io n s  reg a rd in g  th e  academic p r a c t i c a b i l i t y  cf compressed 
speech as an a d d it io n a l  to o l of le a rn in g .
Procedures
The p o p u la tio n  from which a sample of % su b je c ts  
was drawn c o n s is te d  of c o lle g e  Ju n io rs  and Seniors e n ro lled  
in  the F a l l  Sem ester, 1972, basic  a u d io v isu a l course in  the 
College of E ducation , U n iv ers ity  of Oklahoma. The t i t l e  of 
t h i s  req u ired  course i s .  Education ^160, "Media and Tech­
nology in  T eaching ." The in stru m en ts  u sed  were a midterm 
and a f i n a l  m u ltip le  choice exam ination , the  v a l id i ty  and
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r e l i a b i l i t y  of which had been e s ta b lish e d  through a d m in is tra ­
t io n  to  p rev ious c la s s e s  from the same g enera l p o p u la tio n , 
and an a f f e c t iv e  q u e s tio n n a ire  designed fo r  the purpose of 
th is  in v e s tig a t io n .
The su b je c t m a tte r  of th is  automated p o r t io n  of the 
course  c o n s is te d  of 16 recorded  read ings (u n its )  w ith  ac­
companying 3521m f i lm s t r ip s ,  covering h i s to r ic a l  development, 
p roduction  tech n iq u es , o p e ra tin g  procedures and c u rre n t u t i ­
l i z a t i o n  p rocedures f o r  au d io v isu a l m a te r ia ls  and equipment. 
A ll reco rd in g s were made by the  same in s t r u c to r ,  whose mean 
read ing  r a te  was 120 WPM (words per m inu te). The r e s u l t in g  
WPM, in  accordance w ith  com pression r a te  i s  shown in  Table 
22. Recordings were compressed on PKM c o rp o ra t io n 's  VOCOM-I 
Speech Com pressor/Expander.
TABLE 2 2 .—Compression r a t e  and r e s u l t in g  words p e r  minute 
Compression Rate Words per Minute
0%  120
20% ....................................155
2%  162
10% ....................................17^
k O % ............................................ 200
50%....................................2^ 3
55^  281
The su b je c ts  were assigned  to  one of fo u r groups by 
the  use  of a random number ta b le :  Group I = C ontrol group.
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u t i l i z e d  normal r a te  reco rd in g s; Group I I  = Experim ental 
group 1 u t i l i z e d  reco rd ings compressed by Group I I I  = 
Experim ental group 2, u t i l i z e d  reco rd in g s compressed by 
and Group IV = Experim ental group 3, chose from a s e le c tio n  
of reco rd in g s compressed by 20#, 25# , 30# , 4o#, 50# or 55#? 
each time they v i s i te d  the independent study la b .
The su b je c ts  l is te n e d  to  the reco rd ings w hile view­
ing accompanying f i lm s t r ip s ,  i n  in d iv id u a l lis te n in g /v ie w in g  
c a r r e ls  equipped w ith  h e ad se ts . Of the  % su b je c ts  p a r t i c i ­
p a tin g  in  the  experim ent, 7^^? eq u a lly  and randomly d i s t r i b ­
u te d  among the  fou r groups, were g iven  a hearing  t e s t  on a 
B eltone model IOC. No s ig n i f ic a n t  hearing  d e f ic ie n c ie s  were 
d e te c te d .
Subjects completed time sh e e ts  by e n te r in g  th e  s t a r t  
and end time fo r  each recorded u n i t .  Those su b je c ts  assigned  
to  experim ental group 3 a lso  e n te red  the compression r a t e  
chosen fo r  each u n i t ,  in  th e  space provided on the time 
sh e e ts .
R esu lts
R esu lts  of s t a t i s t i c a l  a n a ly s is
An a n a ly s is  of va rian ce  was computed on the  means of 
the achievement scores of the fo u r  groups. The d iffe re n c e s  
were n e ith e r  s t a t i s t i c a l l y  (P = .25) nor p r a c t ic a l ly  (1.57 
raw grade p o in ts )  s ig n i f ic a n t .
A two-way a n a ly s is  of v a ria n ce  w ith  achievement and 
GPA (Grade P o in t Average) as main e f f e c ts  showed no
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s ig n i f ic a n t  d if fe re n c e s  between su b je c ts  w ith  h igh  GPA using  
0^ , 30^  and hO% com pression; no s ig n i f ic a n t  d if fe re n c e s  be­
tween su b je c ts  w ith  low GPA using  th e  same com pression 
r a te s ;  and no in te r a c t io n  between GPA and achievem ent over 
the  v a rio u s  r a t e s ,  a l l  a t  the  (P = .05) l e v e l .
A second two-way a n a ly s is  of v a riance  w ith  ach ieve­
ment and time sp en t as main e f f e c ts  showed no s ig n i f ic a n t  
d if fe re n c e s  between s u b je c ts  who sp en t the  most time using  
0^, 30% and ^0^ com pression; no s ig n i f ic a n t  d if fe re n c e s  be­
tween su b je c ts  who sp en t the  l e a s t  time w ith  th e  same com­
p re s s io n  r a te s ;  and no in te r a c t io n  between time spent and 
achievem ent over the  v a r io u s  r a t e s ,  a l l  a t  the  (P = .05) 
le v e l .
I t  was a p p a ren t, from the  r e s u l t s  of th e  p re se n t ex­
perim en t, th a t  th e  n a tu re  of compressed speech d id  no t en­
gender "excessive" re p la y in g  tim e. Subjects assigned  to  the 
30^ group spen t an average of 21 m inutes more, w hile sub­
je c ts  assigned  to  the hOfo group sp en t an average of 20 min­
u te s  l e s s  in  such a c t iv i t y  than  su b je c ts  assig n ed  to  normal 
r a te  speech. S ub jec ts in  the  3O/? group com pleted the u n i ts  
w ith  a savings in  time of I 7JS, w hile those i n  th e  group 
completed the l i s te n in g  u n i ts  w ith  a savings of 31^*
R esu lts  from the a f f e c t iv e  
q u e s tio n n a ire
The q u e s tio n n a ire  con ta ined  29 item s. Of the % 
s u b je c ts  p a r t ic ip a t in g  in  the  experim ent, 57^ re tu rn e d
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completed q u e s tio n n a ire s . T ab u la tio n  of responses r e s u l te d  
in  the fo llow ing  f in d in g s :
1. N inety-one per cen t expressed  a fa v o ra b le  a t t i ­
tude toward compressed speech as a prim ary mode 
fo r  le a rn in g  su b je c t  m a tte r .
2 . N in e ty -fo u r p e r cen t expressed  a d e s ire  to  take 
o th e r  c o lle g e  courses u t i l i z i n g  compressed 
speech.
3 . One hundred per c e n t in d ic a te d  they would u se  
compressed speech f o r  review ing s u b je c t  m a tte r .
4-. In  response  to  what r a t e  they f e l t  was most com­
f o r ta b le ,  9^ chose normal r a te  speech; 20^ chose 
20^ com pression; chose 30^ com pression; and 
37% in d ic a te d  they would chose kO% o r h ig h e r 
r a te s  of com pression.
5. N inety per cen t f e l t  t h a t  w ith  p r a c t ic e ,  i n ­
c re a s in g ly  h igher r a t e s  o f com pression could  be 
used .
6 . N inety-seven  p e r c e n t f e l t  th a t  le a rn e r  c o n tro l 
over the  r a t e  of com pression was n e ce ssa ry  o r 
d e s ira b le  fo r  a most s a t i s f a c to r y  le a rn in g  ex ­
p e rie n ce .
7 . Tw enty-five p e r cen t f e l t  th a t  le a rn in g  from com­
p ressed  speech reco rd in g s  was more t i r i n g  than  
normal r a t e  speech.
8 . S ix teen  p e r cen t f e l t  t h a t  le a rn in g  from
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compressed speech was more an x ie ty  producing 
th an  normal r a te  speech .
9 . T h ir te e n  per cen t f e l t  th a t  combining compressed 
speech and f i lm s tr ip s  made the le a rn in g  ex p eri­
ence more d i f f i c u l t .
10. N ineteen  per cen t f e l t  t h a t  te c h n ic a l improvement 
in  compressed speech was needed befo re  i t  could 
be implemented as a common means of le a rn in g  sub­
j e c t  m a tte r .
11. F o r ty - s ix  per cen t f e l t  th a t  co n tin u a l rep lay ing  
of p a r ts  of the  compressed speech reco rd ing  was 
n ecessa ry  fo r  s a t i s f a c to r y  le a rn in g .
C onclusions
The fo llo w in g  conclusions a re  drawn from th e  an a ly s is  
and e v a lu a tio n  o f those d a ta  r e s u l t in g  e x c lu s iv e ly  from the 
p re se n t in v e s t ig a t io n ;
1. C ollege Jun io r and Senior s tu d e n ts  can le a rn  the 
type  of cogn itive  m a tte r  p resen ted  in  th is  course 
a t  l e a s t  as w ell v ia  compressed speech as by 
norm al r a t e  reco rd in g s .
2. Less to ta l  time i s  spen t i n  a u d io - tu to r ia l  
le a rn in g  of th e  n a tu re  provided in  t h i s  in v e s t i ­
g a tio n  when compressed speech i s  used in  l ie u  of 
norm al r a te  reco rd in g s .
3 . A u d io - tu to r ia l  u n i ts  of th e  n a tu re  used in  th is  
in v e s t ig a t io n ,  p resen ted  v ia  compressed speech, 
a llow  fo r  more engagement w ith  c o n te n t, i . e .
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re p la y  tim e, th an  non-compressed reco rd in g s 
during a g iven  p e rio d  of tim e.
If. The n a tu re  of compressed speech per se , does not 
engender excessive  rep la y in g .
5 . The g r e a te s t  m a jo r ity  of s tuden ts  express a p o s i­
t iv e  a t t i tu d e  toward lea rn in g  c o g n itiv e  m a te ria l 
of the  n a tu re  used  in  t h i s  in v e s tig a t io n , v ia  
compressed speech.
6 . Grade p o in t averages a re  a v a lid  p re d ic to r  fo r  
success in  a u d io - tu to r ia l  lea rn in g  of the  n a tu re  
and le v e l  p rovided  in  th i s  in v e s tig a t io n .
7 . Compressed speech can be considered as a s a t i s ­
fa c to ry  a l t e r n a te  mode of le a rn in g .
8. Compressed speech, used in  an independent study 
environm ent, p rov ides an a d d itio n a l measure of 
in d iv id u a l iz a t io n  regard ing  tim e.
9 . No a d m in is tra tiv e  o r equipment problems a r is e  
so le ly  due to  the  use  of compressed speech in  an 
a u d io - tu to r ia l  le a rn in g  environment s tru c tu re d  
to  p rov ide  c o g n itiv e  in form ation  of th e  n a tu re  
used in  t h i s  in v e s t ig a t io n .
10. Compressed speech i s  an academ ically  p r a c t ic a l  
to o l of le a rn in g  in  an a u d io - tu to r ia l  le a rn in g  
environm ent s tru c tu re d  to  provide c o g n itiv e  i n ­
fo rm ation  of th e  n a tu re  used in  th is  in v e s t ig a ­
t io n .
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Im p lica tio n s
As w ith  the  preceeding con c lu s io ns , the fo llow ing  im­
p l i c a t i o n s  a re  drawn e x c lu s iv e ly  from the a n a ly s is  and evalu ­
a t io n  of those  d a ta  r e s u l t i n g  from the  p re se n t  i n v e s t ig a t io n .  
G e n e ra liz a t io n  to  p o p u la t io n s ,  le a rn in g  ta s k s ,  or env iron ­
ments o u ts id e  those rep o r ted  in  th i s  study a re  n e i th e r  s ta te d  
nor im plied .
1. S tudents who have had experience  w ith  lea rn in g  
c o g n it iv e  m a te r ia l  of the  n a tu re  used in  t h i s  
in v e s t ig a t io n  v i a  compressed speech, have a s i g ­
n i f i c a n t l y  h ig h er  p o s i t iv e  a t t i t u d e  toward th is  
mode than  s tu d en ts  who have had only an o r i e n ta ­
t io n  exposure to  compressed speech.
2. Although no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f fe re n c e s  
e x i s t ,  th e re  i s  an in d ic a t io n  th a t  s tu d e n ts  w ith  
r e l a t i v e l y  high GPA’s (Grade Po in t Averages) tend 
to  do b e t t e r  w ith  c o g n it iv e  m a te r ia l  of the  na ­
tu re  used  in  t h i s  i n v e s t ig a t io n  a t  normal r a t e  
speech, while s tu d e n ts  w ith  low GPA'S tend to  do 
worse w ith  normal r a t e  speech, b e t t e r  w ith  com­
pressed  speech, and b e s t  when allowed to s e l e c t  
t h e i r  own r a t e  of compression.
3* Even though a s t a t i s t i c a l l y  s i g n i f i c a n t  ga in  in  
achievement i s  n o t  d e te c te d ,  th e re  i s  an in d ic a ­
t io n  t h a t  s tu d en ts  engaged in  c o g n it iv e  lea rn in g  
a t  the le v e l  provided by th i s  i n v e s t ig a t io n ,  who
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a re  allow ed to  s e le c t  t h e i r  own r a te  of com­
p ressed  speech tend  to  have a more p o s i t iv e  a t t i ­
tude toward th is  mode of le a rn in g  than  s tu d en ts  
who a re  assigned  fix ed  r a t e s .  
k. A lthough no s t a t i s t i c a l l y  s ig n i f ic a n t  d i f f e r ­
ences e x is t ,  th e re  i s  an in d ic a t io n  th a t  h igh  
ach iev ing  s tu d e n ts , engaged in  c o g n itiv e  le a rn ­
ing  a t  the le v e l  prov ided  in  t h i s  in v e s tig a t io n , 
tend to  do b e t te r  w ith  normal r a t e  speech, w hile  
low achieving  s tu d e n ts  tend  to do b e t te r  w ith  
compressed speech.
5 . The com pression o f audio le a rn in g  u n its  to a  p re ­
s e le c te d  r a t e ,  e .g .  30^ ,  could r e s u l t  in  a sav­
ings of audio tape  u sed , as w e ll as a sav ings of 
s to rag e  she lv ing  space fo r  such ta p e s .
6. Compression of audio le a rn in g  u n i t s  to  a p r e ­
s e le c te d  r a te  f o r  use i n  an independent study  en­
vironm ent could , through the  savings r e a l iz e d  in  
tim e, maximize th e  use of e x is t in g  f a c i l i t i e s .
Recommendations 
On the  b a s is  of those  d a ta  ob tained  from th is  i n v e s t i ­
g a tio n , the  fo llow ing  recommendations a re  o ffe re d :
1. That i n s t i t u t io n s  invo lved  in  ed u ca tio n a l and 
tr a in in g  a c t i v i t i e s  g ive se rio u s  c o n s id e ra tio n  
to  the a p p lic a tio n  of compressed speech in  th e i r  
program s.
7 ^
2 . That o rg a n iz a tio n s  possessing  audio  tape l i ­
b ra r ie s  co n sid er p ro cess in g  ho ld ings a t  one or 
more com pression r a t e s .
Recommendations fo r  F u rth e r  Study
During se v e ra l s ta g es  of th is  s tu d y , to  inc lude  p la n ­
n in g , conduct o f the  experim en t, and a n a ly s is  of d a ta , a d d i­
t io n a l  hypotheses r e la t in g  to  the  u t i l i z a t i o n  of compressed 
audio reco rd in g s in  a le a rn in g  environm ent con tinued  to  su r ­
fa c e . The fo llow ing recommendations f o r  f u r th e r  study p o in t 
up a reas of needed in v e s t ig a t io n ,  the  r e s u l t s  of which, 
would a s s i s t  g re a t ly  in  p ro v id in g  an expanding, sound base 
upon which im plem entation d e c is io n s  could  be made. S tud ies 
should be conducted which add ress th e  fo llow ing  q u estio n s :
1. Does the  requ irem ent fo r  l i s te n in g  fo r  a v is u a l  
advance s ig n a l ,  p lu s  the  psycho-m otor involvem ent 
in  accom plishing such ta s k s , d e tr a c t  from the 
p o te n t ia l  le a rn in g  achievem ent which m ight be 
r e a l iz e d  through th e  use of compressed speech?
2 . Would s tu d e n ts  w ith  lower grade p o in t averages 
achieve s ig n i f ic a n t ly  b e t t e r  w ith  compressed 
speech p lus autom ated v is u a ls ,  than  they would 
w ith  normal r a te  speech p lu s  autom ated v isu a ls ?
3 . Would s tu d en ts  who a re  n o t considered  to  be "High 
A chievers" when le a rn in g  from normal r a te  audio 
reco rd ings p lu s  autom ated v is u a ls ,  e x h ib it  s ig ­
n i f ic a n t ly  in c re a se d  le a rn in g  when using
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compressed speech p lu s automated v isu a ls ?
k. Would p ro v id in g  a m in i-course  in  l i s te n in g  to  
compressed speech, p r io r  to  beginning au d io ­
t u to r i a l  u n i t s  u sing  compressed speech, s i g n i f ­
ic a n t ly  in c re a s e  s tu d e n t achievement?
5 . Is  th e re  a  le v e l  o f co g n itiv e  le a rn in g  above 
which compressed speech i s  n o t a s a t i s f a c to r y  
a l t e r n a t iv e  mode of lea rn in g ?
6 . Is  compressed speech ap p lica b le  to  autom ated 
courses o f  in s t r u c t io n  which p rov ide  fo r  th e  
le a rn in g  o f psycho-m otor s k i l l s ?
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ORIENTATION INFORMATION
This c la s s  w i l l  p a r t i c ip a te  in  an in v e s t ig a t io n  of a 
p o s s ib le  new to o l of le a rn in g . The in v e s t ig a t io n  w i l l  p ro ­
v id e  in fo rm atio n  about th is  p o s s ib le  new technique so as to  
a llow  a d m in is tra tiv e  and c u r r ic u la r  design  d e c is io n s  to  be 
based upon pragm atic  re s e a rc h . As a p a r t ic ip a n t  in  th is  r e ­
se a rc h , you w il l  be a s s is t in g  in  advancing knowledge of 
le a rn in g —an a rea  i n  which you have chosen to  become involved  
as a te a ch e r o r a d m in is tra to r .
The in v e s t ig a t io n  d ea ls  w ith  the  use of "Compressed 
S peech ," which you may know i s  th e  r e s u l t  of an e le c tro n ic  
method of reducing  th e  l i s te n in g  time of recorded  speech by 
reducing  pauses and sampling vowel sounds w ith o u t g e t t in g  the  
"Donald Duck" or "Chipmunk" sound which i s  norm ally  a sso c ia te d  
w ith  a c c e le ra te d  p laybacks.
As you may a ls o  know, a  p o r t io n  of your e f f o r t  i n  
t h i s  course w ill  be devoted to  in d iv id u a l  l is te n in g /v ie w in g  
of p re -re co rd e d  audio in fo rm a tio n  w ith  accompanying 3$mm 
f i lm s t r ip s .  This has been a procedure fo r  th is  course fo r  
the  l a s t  s e v e ra l sem este rs . For the  purpose of t h i s  i n v e s t i ­
g a tio n , some of you w i l l  be l i s te n in g  to  reco rd in g s com­
p ressed  a t  va rious r a t e s .  A com pression r a te  g iven  in  per 
c e n t, means the amount of time by which the o r ig in a l  re c o rd ­
ing has been reduced , e .g .  a reco rd in g  which took 30 m inutes 
to  reco rd , when compressed by 4-0^, can be heard  in  18 m inu tes.
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Conduct of the In v e s t ig a tio n
Each s tu d e n t w i l l  he assigned  to  a group; e i th e r  I ,  
I I ,  I I I ,  or IV. You w i l l  he asked to  take  a hearing  t e s t  
p r io r  to  s ta r t in g  the  in d iv id u a l  lis te n in g /v ie w in g  program . 
You w i l l  he given a  se p a ra te  o r ie n ta t io n  on the  o p e ra tio n  of 
the  equipment i n  the  l is te n in g /v ie w in g  c a r r e l s .  This w i l l  
in c lu d e  tape rec o rd e rs  and f i lm s t r ip  v iew ers. There w i l l  he 
in d iv id u a l time sh e e ts  f o r  you to  com plete each time you are  
i n  the c a r r e l .  The time sh e e ts  w i l l  he a v a ila b le  in  th e  
c a r r e l  a re a . You must choose the tape which you a re  going 
to  l i s t e n  to , from the  s h e l f  marked w ith  your GROUP number, 
th read  the tape in to  the re c o rd e r , s e t  up the f i lm s t r ip  
v iew er, THEN e n te r  the tim e on your tim e sh e e t. When you 
have f in is h e d  l i s te n in g  to  the  rec o rd in g , e n te r  th e  tim e 
aga in , THEN put th e  tape and f i lm s t r ip  away. These p ro c e ­
d u res , p lu s a sample tim e sh e e t i s  posted  in  each of the  
c a r r e l s .
There w i l l  be someone in  the  c a r r e l  a rea  to  h e lp  you 
w ith  any equipment problem th a t  m ight develop. I f  th e  equ ip ­
ment i s  n o t working c o r r e c t ly ,  c a l l  one of the  in s t r u c to r s  
im m ediately. As you have deduced by now, time i s  im portan t 
in  th i s  experim ent.
A fter the  midterm exam ination , you w i l l  be asked to  
f i l l  ou t a q u e s tio n n a ire . This w il l  provide feedback on how 
th in g s a re  going, and a llow  you to  make comments which you 
f e e l  w i l l  be h e lp fu l .  A ccord ing ly , when you have f in is h e d
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UNIT 6, PART 2, REEL 1, p le a se  complete the q u e s tio n n a ire .
Remember, the  in fo rm atio n  which i s  p resen ted  by the 
reco rd in g s and f i lm s t r ip s  i s  p a r t  of the course and th e re fo re  
w i l l  appear in  e i th e r  the midterm or f in a l  exam ination.
The p ro je c t  w i l l  be conducted by Jim C h a ll is ,  a 
D octoral S tuden t, under th e  d ire c tio n  of Dr. W illiam  F u lto n  
and Dr. T illm an Ragan. P lease  f e e l  f r e e  to  d i r e c t  any ques­
tio n s  you may have to  any one of these  people .
Your p a r t i c ip a t io n  i s  a p p re c ia te d . Good le a rn in g !
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TIME SHEET INSTRUCTIONS
Step 1. S e lec t the tape u n i t  and the  accompanying f i lm s tr ip  
from the  sh e lv es , p ick  up a time sh e e t , then go to  
an empty c a r r e l .
Step 2. Turn the  power sw itch  of the  tape deck to  "on";
th read  tape in to  take-up r e e l ,  tu rn  view er on and 
p o s it io n  f i lm s t r ip  to  the  t i t l e  fram e.
Step 3 . I f  you p lan  to  take  n o te s , g e t your notebook and
pen ready .
Step 4. F i l l  out req u ested  in fo rm atio n  on the  top h a lf  of 
the time sh e e t. NOTE; Group IV stu d en ts  p lease  
en te r com pression r a te  of tape  you have se le c te d , 
on the top l in e  im m ediately a f t e r  "IV" (see sample 
below ).
Step 5* Put on your headphones, e n te r  the time from the w all
c lo ck , on the " S ta r t"  l in e  of the time sheet and 
s t a r t  the re c o rd e r .
Step 6 . When the  end of the  u n i t  i s  reached , or when you
have completed your l i s te n in g  to  th a t  u n i t ,  sw itch 
the tape rec o rd e r  to  the  "Stop" p o s it io n  and e n te r  
the time from the  w all c lock  on the  "end" l in e  of 
the time sh e e t. Remove headphones.
Step 7 . Turn in  the  completed time shee t to  the  la b  in s t r u c ­
to r .
Step 8 . Turn o ff v iew er, rewind tape  and f i lm s t r ip ,  tu rn
power o ff on tape  deck, and re tu rn  tape  and f i lm ­
s t r ip  to  a p p ro p ria te  sh e lv e s .
SAMPLE TIME SHEET
GROUP
A L L saJ 00 7 2 /3 rOUJ aJ
ID No.
2:57
START:
APPENDIX D 
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COMPRESSED SPEECH QUESTIONNAIRE
This q u e s tio n n a ire  has been designed to  p ro v id e  fee d ­
back to  the in s t r u c to r  as to how you f e e l  about th is  method 
of ob ta in in g  in fo rm a tio n  in  your le a rn in g  p ro ce ss .
I f  you a re  in  Group I ,  or in  Group IV, and have no t 
l is te n e d  to a l l  of the  com pression r a te s  a v a i la b le ,  p le a se  
l i s t e n  to  the "Compressed Speech Sampler" tap e  befo re  com­
p le t in g  th is  q u e s tio n n a ire . These sampler tapes a re  in  a 
box, so marked, on th e  sh e lf  a lo n g sid e  the  box co n ta in in g  
the time sh e e ts .
You are  asked to  respond to  the  sta tem en ts by c i r c l in g  
one of the f iv e  cho ices o pposite  each s ta tem en t. The l e t t e r s  
mean:
SD—Strong ly  D isagree 
D—D isagree 
U—Undecided 
A—Agree
SA—Strong ly  Agree
In  the space p rov ided  on the  l a s t  page, and on the  
back of the l a s t  page, p lea se  add any comments you w ish  to  
make about the use  of compressed speech, the  way the  m a te r ia l  
or f a c i l i t y  was o rgan ized , or about the  course  in  g e n e ra l . 
P lease  en te r your group number below.
GROUP ___________
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1 . I f  g iven  the  o p p o rtim ity , I  f e e l  th a t  s tu ­
den ts w i l l  s e le c t  compressed r a te  speech 
over normal r a t e  speech reco rd in g s as a 
prim ary  means o f  acqu iring  su b je c t in fo r ­
m ation . SD D U A SA
2 . 1 b e lie v e  most s tu d en ts  would use com­
p re sse d  speech fo r  review ing m a te r ia l
p re v io u s ly  le a rn e d . SD D U A SA
3 . 1 th in k  compressed speech ho lds much 
prom ise fo r  le a rn in g  and th a t  su b je c t 
m a tte r  in fo rm a tio n  in  th is  mode should
be made a v a i la b le  to  s tu d e n ts  now. SD D U A SA
k. 1 b e lie v e  th a t  a l l  le c tu re  type p resen ­
ta t io n s  reco rd ed  on audio tap e  should 
be a v a ila b le  to  s tu d en ts  fo r  use  i n  the 
compressed speech mode. SD D U A SA
5. 1 b e lie v e  th a t  most s tu d e n ts  would use 
compressed speech as a prim ary means fo r  
a cq u irin g  su b je c t m atte r in fo rm a tio n , i f
they  could s e l e c t  the compression r a t e .  SD D U A SA
6 . 1 th in k  th a t  a f t e r  l i s te n in g  to  com­
p ressed  speech fo r  a w h ile , a person  
can advance to  in c re a s in g ly  h ig h er com­
p re s s io n  r a t e s .  SD D U A SA
7 . 1 would l ik e  to  take o ther courses which
use compressed speech. SD D U A SA
8 . 1 th in k  t h a t  compressed speech holds
g re a t  prom ise f o r  le a rn in g . SD D U A SA
9 . 1 b e lie v e  th a t  most s tu d e n ts , w ith  a 
l i t t l e  p r a c t ic e ,  would f e e l  com fortable 
le a rn in g  from ta p e s  compressed by
or h ig h e r . SD D U A SA
10. 1 would say th a t  most s tu d e n ts  would 
f e e l  com fortab le  le a rn in g  from tapes
compressed by 30^. SD D U A SA
11. 1 th in k  most s tu d e n ts  would f e e l  com­
fo r ta b le  le a rn in g  from tap es compressed
by 20^. SD D U A SA
12. 1 th in k  many s tu d e n ts  who would n o t use 
compressed speech as a prim ary source 
of su b je c t in fo rm a tio n  would use  i t  as
a means of rev iew . SD D U A SA
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13. I  b e liev e  th a t ,  compared w ith  normal r a te  
reco rd in g s , l i s te n in g  to  compressed 
speech i s  co n sid erab ly  more t i r i n g .  SD D U A SA
1>+. I  f e e l  th a t  try in g  to  le a rn  by l i s t e n ­
ing to  compressed speech keeps a s tu ­
d e n t 's  an x ie ty  le v e l  too  h igh  to  be a 
good means fo r  le a rn in g . SD D U A SA
15. I  might take ano ther course  where com­
p ressed  speech was u sed , but i t  depends
on the  su b je c t m a tte r . SD D U A SA
16. I  hope I never have to  take another
course which u se s  compressed speech. SD D U A SA
17. I  d o n 't  th in k  compressed speech adds 
anything p o s i t iv e  to  th e  le a rn in g  s i t u ­
a tio n . SD D U A SA
18. I b e liev e  most s tu d e n ts  would p re fe r  
normal r a te  reco rd in g s  over compressed
speech. SD D U A SA
19. I b e liev e  compressed speech holds much 
promise fo r  le a rn in g  b u t th a t  th e re  
needs to  be some improvements made be­
fo re  i t  can be used as a re g u la r  means 
fo r  s tu d e n ts  to  o b ta in  su b je c t m a tte r
in fo rm ation . SD D U A SA
20. I  th in k  only a few s tu d e n ts  would use  
compressed speech as a prim ary means fo r  
acqu iring  su b je c t m a tte r  in fo rm atio n , 
even i f  they could s e le c t  the com pression
ra te  w hile  l i s te n in g .  SD D U A SA
21. I  b e liev e  using  compressed speech in  
p lace  of normal r a te  speech reco rd ings 
in  con junction  w ith  f i lm s t r ip s  makes the
acqu iring  of in fo rm a tio n  more d i f f i c u l t .  SD D U A SA
22. I th ink  th a t  the  use o f compressed 
speech, by i t s e l f ,  i s  u s e f u l—but i t
sh o u ld n 't  be used  along w ith  f i lm s t r ip s .  SD D U A SA
23 . I d o n 't  th ink  th e  use  of f i lm s tr ip s  
along w ith  compressed speech makes i t  
any more d i f f i c u l t  to  le a rn  the  in f o r ­
m ation p resen ted  by aud io  rec o rd in g s . SD D U A SA
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2k. I  f e e l  th a t  s tu d e n t c o n tro l  over both 
the f i lm s tr ip  and the com pression r a t e  
makes fo r a very  s a t is fy in g  le a rn in g  
experience. SD D U A SA
25. I th in k  th a t  fo r  compressed speech 
le c tu re s  to  be of any va lue  e d u c a tio n a lly , 
the studen t must have c o n tro l over s e le c ­
tio n  of the com pression r a te .  SD D U A SA
26. I th in k  th a t  in  o rder to  understand  the 
in fo rm ation  being p resen ted  by compressed 
speech i t  i s  n ecessa ry  to  c o n tin u a lly  r e ­
p lay  p a r ts  of the  reco rd in g . SD D U A SA
2 7 . I d o n 't  care much fo r  th is  cou rse , even 
i f  compressed speech w a sn 't  in v o lv ed ,
and I would r a th e r  n o t be tak in g  i t .  SD D U A SA
28 . I r e a l ly  l ik e  th i s  co u rse , even w ithout 
compressed speech, and I 'm  g lad  I'm
tak ing  i t .  SD D U A SA
29 . Oh, th is  course i s  okay, w ith  o r w ithou t 
compressed speech. I  could tak e  i t  or
leave i t .  SD D U A SA
COMMENTS:
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MIDTERM EXAM 
FINAL EXAM
9^
MIDTERM
1. Which company was p r im a rily  re sp o n s ib le  f o r  the  d e v e l­
opment of the f i lm s t r ip  as an ed u ca tio n a l to o l?
a . B e ll and Howell
b . Kodak
c . Herman DeVry
d. S oc ie ty  fo r  V isual Education
2 . Which h i s t o r i c a l  event was most re sp o n s ib le  fo r  c re a tin g  
an i n t e r e s t  in  re se a rc h  and development of in s t r u c t io n a l  
a ids?
a . World War I
b . World War I I
c . The 1929 d e p re ss io n
d. Modular schedu ling
3 . The h i s t o r i c a l  event p r im a rily  re sp o n s ib le  fo r  th e  e s ta b ­
lishm en t o f th e  N a tiona l Defense E ducation  Act i n  1958 
was :
a . The Korean War
b. The cold  war
c . placem ent of Sputnik in  o rb i t
d. n u c le a r  te s t in g
4 . A post-w ar te c h n o lo g ic a l development th a t  o r ig in a te d  from 
m il i ta r y  in s t r u c t io n a l  p ra c tic e s  was:
a . the diorama
b. sound f i lm s t r ip s
c . e le c t ro n ic  language la b o ra to r ie s
d. models
5 . A modern in s t r u c t io n a l  device g re a t ly  improved s in ce  
World War I I  i s  th e :
a . model
b . mock-up
c . graph
d. overhead p ro je c to r
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6. Memorization and d r i l l  i s  most c h a r a c t e r i s t i c  of which 
of the fo llow ing  le a rn in g  th e o r ie s ?
a . mental d i s c ip l i n e
b. a s s o c i a t i o n i s t i c
c . experim ental
d. G es ta l t
7 . Which p r a c t ic e  im p lies  a s c i e n t i f i c  approach to  i n s t r u c ­
t ion?
a . ex p lo ra tio n  
bv i d e n t i f i c a t i o n
c . problem so lv ing
d. a l l  of the above
8. Which p a r t  of the communication model i s  most c lo se ly  a s ­
so c ia te d  w ith  encoding messages?
a . sender
b . channel
c . re c e iv e r
d. none of these
9 . When the re c e iv e r  g iv es  the sender an in d ic a t io n  of the  
success of the  communication, t h i s  response i s  c a l le d :
a . symbols
b. channels
c . reinforcem ent
d. feedback
10. I f  the word "seahorse"  causes a c h ild  to  v i s u a l i z e  a 
h o rse ,  he i s  experienc ing :
a . day-dreaming
b. feedback
c. r e f e r e n t  confusion
d. im perception
11. Which of P i a g e t 's  le a rn in g  s tages  i s  c h a rac te r ize d  by 
in d iv id u a ls  who a re  able  to v i s u a l iz e  h ig h ly  a b s t r a c t  
concepts?
a . p re -o p e ra t io n a l
b. p o s t -o p e ra t io n a l
c. formal o p e ra t io n a l
d. concrete  o p e ra t io n a l
12. Which communication channel i s  more ap p ro p r ia te  fo r  an 
in s t r u c t io n a l  ta sk  th a t  r e q u ire s  an in te r m i t t e n t  r e tu r n  
to m a te r ia l  p re v io u s ly  covered.
a .  o ra l  (face  to fa c e )
b. o ra l  (au d io - tape )  
co p r in t
d. v i s u a l-v e rb a l  ( s l id e - ta p e )
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13. M ulti-channel p re s e n ta t io n s  a re  most e f f e c t iv e ly  used  
when;
a. the channels a re  p ro p e r ly  in te g ra te d
b. the concept to be le a rn e d  i s  h igh ly  a b s t r a c t
c. the le v e l  of m a tu r i ty  of the le a rn e r  i s  low
d. a l l  of the above
1^. Lenses should always be c leaned w ith :
a. s o f t  c lo th
b. carbon t e t r a c h lo r id e
c. l i n t - f r e e  len s  paper
d. l i n t - f r e e  chamois
15. Which of the  fo llow ing a f f e c t s  the synchron iza tion  b e ­
tween the sound and p i c tu r e  on a sound motion p ic tu re ?
a. e x c i te r  lamp
b. tone c o n tro l
c. lower loop
d. sound drum
16. Which motion p ic tu r e  f i lm  s iz e  i s  most commonly used  in  
education?
a. 8mm
b. I6mm
c. 35mm
d. yOmm
17. At what speed are  s i l e n t  16mm f ilm s p ro jec ted?
a. 8 frames per second
b. 16 frames per second
c. 2k frames per second
d. 32 frames per second
18. Tape-recorders e ra se  a u to m a tic a l ly  when?
a. rewinding
b. record ing
c . p lay ing
d. i n  f a s t  forward
19. The most s u i ta b le  method f o r  e ras ing  tape q u ick ly , i s  
by:
a. an a lcohol s o lu t io n
b. running through the re c o rd e r  on f a s t  forward
c. an e lectro-m agnet
d. a l l  of these
20. Which of the fo llow ing i s  th e  most su i ta b le  in s trum en t 
fo r  removing hard d e p o s i ts  from the p ressu re  p la te  o f a 
p ro jec to r?
a. a pocket k n ife
b. a wire brush
c. a  wooden too th p ick
d. a s t ra ig h te n e d  p a p e rc l ip
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2 1 .  According to re s e a rc h  n o te - ta k in g  during f i lm s  i s  l ik e ly  
to be:
a. d e tr im en ta l
b. b e n e f ic ia l
c. of no consequence e i th e r  way
d. none of th e se
2 2 .  Which of these  i s  an advantage of super 8mm over 16mm?
a. b e t t e r  c o lo r  f i lm
b. l a r g e r  p ic tu r e  a rea
c. q u ie te r  o p e ra t io n
d. more economical
23 . Which of th ese  motion p ic tu r e  techniques makes a c t io n  
which occurs too slowly fo r  o b se rv a tio n  more e a s i ly  ob­
served?
a. t im e-lapse
b. f la sh -b a ck
c. slow motion
d. animation
2k. Which of these  motion p ic tu r e  techniques i s  used to  
rep re se n t  a r e tu r n  to an e a r l i e r  time?
a. a t im e-lapse
b. f la sh -b a ck
c. slow motion
d. animation
25 . Which of the fo llow ing i s  no t a good p r a c t ic e  in  the  
u t i l i z a t i o n  of i n s t r u c t io n a l  film s?
a. showing only  p a r t  of a f i lm
b. using  a f i lm  as an in tro d u c t io n  to  o th e r  a c t i v i t i e s
c. leav ing  th e  l ig h t s  on to f a c i l i t a t e  n o te - ta k in g
d. a l l  of the  above
2 6 .  Which item re p re se n ts  the h i s t o r i c a l  event t h a t  had the 
g r e a te s t  e f f e c t  on the use  of motion p ic tu r e  f i lm s as an 
in s t r u c t io n a l  tool?
a. National Secondary School Act of 1965
b. National Defense Education Act of 1958
c. World War I I
d . Sputnik
27 . The inv en to r  o f the f l e x ib le  f i lm  base was?
a. Thomas Edison
b. Varney Arnspiger
c. Oleg Kodak
d. George Eastman
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28. Which i s  the most a p p ro p r ia te  ques tion  a teacher should
consider  i n  determ ining whether or n o t  a motion p ic tu r e  
f i lm  i s  the  c o r r e c t  medium to  use fo r  teach ing  a p a r ­
t i c u l a r  concept?
a .  i s  the f i lm  a v a i la b le
b . i s  the f i lm  i n te r e s t i n g
c . does the concept r e q u ire  motion
d. i s  the f i lm  expensive
2 9 . A major advantage of r e a r  sc reen  p r o je c t io n  i s :
a .  the  wide viewing angle
b. i t  i s  condusive to  n o te - tak in g
c . i t  reduces the  need fo r  room darkening
d. the  use of m irro rs
3 0 . Which of these  may be used to  c l in ch  a f i lm  p re se n ta t io n ?
a . c la s s  d isc u ss io n  of th e  f i lm
b. an o ra l  quiz
c . w r i t t e n  r e p o r t s  from o th e r  sources on the f i l m 's  
su b je c t
d. a l l  of the  above
31 . A teache r  must be knowledgeable in  sev e ra l  a reas to  e f ­
f e c t iv e l y  u t i l i z e  au d io v isu a l  m a te r ia l s .  Which item  
b e s t  re p re se n ts  an a rea  i n  which the teach e r  should have 
a basic  unders tanding?
a .  a  v a r i e ty  of i n s t r u c t i o n a l  methods
b. a v a i l a b i l i t y  of ed u ca tio n a l  media
c . the  concepts being tau gh t
d . a l l  of the above
32 . Which item b e s t  r e p re s e n ts  a v a l id  c r i t e r i o n  f o r  s e l e c t ­
ing s t i l l - p r o j e c t e d  media to  p re sen t  a concept?
a .  m a te r ia ls  a re  e a s ie r  to  f in d
b . p r o je c t io n  techniques a re  simple
c .  motion i s  n o t  e s s e n t i a l  to  the concept
d. the  concept i s  a v i s u a l  one
33" Although a l l  a re  t ra n s p a re n c ie s  i n  the  broad sense,
which of these  s iz e s  i s  most o f ten  r e f e r r e d  to  as a
transparency?
a .  2 x 2
b. 2 1 / 4 x 2  1/4
c.  3 1 / 4 x 4
d.  10 X 10
3 4 . A 10 X 10 inch  transparency  i s  o f ten  r e f e r r e d  to  as:
a .  a  super s l id e
b . a  hand-made transparen cy
c . an overhead transparency
d. a l a n te r n  s l i d e
99
35* Which of these  a llow s group viewing of microscope 
s l id e s ?
a . a m icro fiche
b . m icro-cards
c . m ic ro -f ilm
d. m ic ro -p ro je c t io n
36. Which p iece  of equipment i s  most o f te n  used to  p r o je c t  
s in g le  frame (or "ha lf-fram e") t ra n s p a re n t  images?
a . carouse l p ro je c to r
b. overhead p ro je c to r
c .  f i l m - s t r i p  p r o je c to r
d. m ic ro -p ro je c to r
37 . T ransparen t m a te r ia l  which uses  h inges to  allow  fo r  
p ro g ress iv e  p re s e n ta t io n  i s  commonly c a l le d :
a . p ro g ress iv e  d is c lo s u re
b . a hinged transparency
c . an overlay  transparency
d. a m ulti-m edia  transparency
38 . Which item  re p re s e n ts  an advantage of 2 x 2 s l id e s ?
a . they have l a r g e r  form at than f i lm s t r i p s
b. they a re  more e a s i l y  s to re d  than  f i lm s t r ip s
c . they a re  l e s s  expensive than f i lm s t r ip s
d. they a re  e a s i ly  produced by tea ch e rs
39* Which item re p re s e n ts  the  b e s t  medium f o r  se q u e n t ia l  
rearrangement?
a . f i lm s t r ip s
b. 2 x 2  s l id e s
c . motion p ic tu r e s
d. sound f i lm s t r i p s
40. A d isadvantage of 3^mm f i lm s t r i p s  i s :
a .  they a re  too expensive
b. they a re  e a s i ly  l o s t
c .  they a re  e a s i ly  damaged
d. a l l  of the  above
. Small f i lm  form ats which con ta in  la rg e  amounts of i n ­
form ation  a re  g e n e ra l ly  c a l le d :
a .  microforms
b. microscope s l i d e s
c . m icrop la tes
d. condensed s l i d e s
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4-2. A p ra c t ic e  commonly a s so c ia te d  w ith  the s c i e n t i f i c  ap­
proach to i n s t r u c t i o n  i s :
a. one-way communication
b. teacher cen tered
c. ve rba l communication
d. rein forcem ent
4 3 . Which p a r t  of the communication model i s  most c lo se ly  
a sso c ia ted  w ith  decoding messages?
a. sender
b . channel
c. r e c e iv e r
d. none of these
44. The sender can then g ive  approval, c o r re c t io n s ,  or ad­
d i t io n a l  in fo rm a tio n . This i s  c a l le d :
a. symbols
b. channels
c. rein forcem ent
d. feedback
4 5 . Which psycho log ica l b a r r i e r  i s  caused by the l e a rn e r  
using  a f a u l ty  frame of re fe ren ce?
a. p h y s ic a l  d iscom fort
b. excessive  verba lism
c . daydreaming
d. r e f e r e n t  confusion
46. Which of these  b a r r i e r s  to  communication i s  o f te n  a 
product of the o th e rs  l i s t e d ?
a. p h y s ic a l  d iscom fort
b. excessive  verba lism
c . daydreaming ...
d. none of these
4 7 . Which of P i a g e t 's  le a rn in g  s tages  i s  c h a ra c te r iz e d  by 
in d iv id u a ls  who can und ers tand  observed p rocesses  y e t  
la c k  the a b i l i t y  to  und ers tand  the  same p rocesses  when 
r e l a t e d  through more a b s t r a c t  symbols?
a. p re -o p e ra t io n a l
b. concre te  o p e ra t io n a l
c. formal o p e ra t io n a l
d. pre-form al o p e ra t io n a l
48. Which communication channel i s  more ap p ro p ria te  fo r  an 
in s t r u c t io n a l  ta sk  t h a t  re q u ire s  o v e rt  reinforcem ent and 
feedback to  c l a r i f y  unders tand ing?
a. ve rba l  (aud io -tape)
b. v isu a l  v e rb a l  ( in s t r u c t io n a l  t e le v i s io n )
c. ve rba l (programmed in s t r u c t io n )
d. ve rba l (face to  fac e )
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4-9. Which of the follow ing fu n c t io n s  p r im a r i ly  as a shock 
absorber on a motion p ic tu r e  p ro je c to r?
a . feed  sprocket
b. upper loop
c . p ressu re  p la te
d. lower loop
50. When r e f e r r in g  to  motion p ic tu r e  f i lm ,  l6mm r e fe r s  to  
the:
a . speed
b. width
0 . len g th  of the f i lm
d. th ickness  of the f i lm
51. At what speed are  sound l6mm fi lm s p ro jec ted ?
a . 8 frames per second
b. 16 frames per second
c . 24- frames per second
d. 32 frames per second
52. Which tape recording  speed i s  more s u i te d  f o r  record ing  
music?
a . 1 7 /8  ips
b. 3 3/4- ips
Cc 7 1/2 ips
d. no d if fe ren ce
53- Which of the following i s  the  most s u i t a b le  instrum ent 
fo r  c leaning  dust and l i n t  from th e  a p e r tu re ?
a. a wooden too thp ick
b. p ipe c leaner
c. pocket k n ife
d. tweezers
54-. Which would you not check i f  a p r o je c to r  f a i l s  to produce 
a p ic tu re ?
a .  p ro je c t io n  lamp
b. e x c i te r  lamp
c. power cord
d. classroom c i r c u i t  breaker
55- According to  re sea rch  the  use  of c o lo r  in  f i lm s ;
a .  i s  necessary  to most concepts
b. a id s  so c ia l  understanding
c. i s  more b e n e f ic ia l
d. none of these
56. Which of these  fa c to r s  cause super 8 f i lm s to  be a s i g ­
n i f i c a n t  improvement over r e g u la r  8mm?
a . b e t t e r  color f i lm
b. l a r g e r  p ic tu re  a rea
c . q u ie te r  opera tion
d. more economical
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57. Which of these  motion p ic tu r e  techniques make a c t io n  
th a t  occurs too qu ick ly  fo r  observation  more e a s i ly  ob­
served?
a . tim e-lapse
b. f la sh -b ack
c. slow motion
d. animation
58. Which of these  motion p ic tu r e  techniques can be used to  
v i s u a l iz e  an i n v i s ib l e  process?
a .  tim e-lapse
b. slow motion
c . f la sh -b ack
d. animation
59' Which of these  techniques i s  used to  make extremely 
small o b jec ts  more v i s ib le ?
a .  animation
b. te le -p h o to  photography
c . micro-photography
d. slow motion
60. The man who inven ted  the kineoscope was:
a .  George Eastman
b. Thomas Edison
c . Varney Arnspiger
d. none of the above
61. The f i r s t  f e a tu re  len g th  sound motion p ic tu r e  was:
a . The Great T rain  Robbery
b. Toll of the Sea
c . The A1 Jo lson  Story
d. The Jazz Singer
62. Which item re p re se n ts  the  type of motion p ic tu r e  f i lm  
commonly used in  s in g le -co n cep t loop c a r t r id g e s?
a . 8mm
b. 16mm
c . super 8mm
d. A & 0
63. Which of these  has proven e sp e c ia l ly  b e n e f i c i a l  in  how- 
to - d o - i t  f ilm s?
a . c lose-up photography
b. micro-photography
c . tim e-lapse  a c t io n
d. s to p -a c t io n
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6*+. A teacher must be knowledgeable in  se v e ra l  a reas  to  e f ­
f e c t iv e ly  u t i l i z e  a u d io v isu a l  m a te r ia ls ,  which item 
bes t  r e p re se n ts  an a rea  in  which teacher  should have a 
basic understand ing?
a. s tan d a rd ized  t e s t s
b. I Q scores
c. le a rn in g  theory
d. in d iv id u a l  d i f f e re n c e s
65- Which item is  n o t  an example of good motion p ic tu r e  p ro ­
je c t io n  techniques?
a. fad ing  the volume when the  f i lm  ends
b. g rad ua lly  in c re a s in g  the  volume when the p ic tu r e
begins
c. darkening the  room befo re  s t a r t i n g  the p ro je c to r
d. rewinding the  f i lm  immediately a f t e r  showing i t .
66. Which item re p re se n ts  the b e s t  u t i l i z a t i o n  technique fo r  
s t i l l  p ro je c te d  media?
a. follow-up a c t i v i t i e s
b. a knowledge of composition
c. s k i l l  i n  running a u d io v isu a l  equipment
d. f l e x i b l e  pacing
67 . For a small c h i ld  to  c o r r e c t ly  p o in t  out to  h i s  pa ren ts  
a l l  the coffee  ta b le s  i n  a f u r n i tu r e  s to re ,  saying 
"Here’ s another co ffee  t a b l e ,  Dad," i s  an example of 
what type of le a rn in g  according to  Gagne:
a. s ig n a l  le a rn in g
b. concept le a rn in g
c. r u le  lea rn in g
d. problem solv ing
68. Which of these  i s  used p r im a r i ly  to f a c i l i t a t e  informa­
t io n  s to rage?
a. m ic ro -f ilm
b. m ic ro -p ro je c t io n
c. f i lm - s t r i p s
d. 2 x 2  s l id e s
6 9 . Which s l i d e  s iz e  i s  sometimes r e f e r r e d  to  as a la n te rn  
s l id e ?
a. 35rom
b. 126
c. 3 1/4 X ^
d. 127
7 0 . M aterial which r e f l e c t s  r a th e r  than allowing l i g h t  to 
pass through i t  i s  c a l le d ?
a. r e f r a c t i o n  m a te r ia l
b. t r a n s lu c e n t  m a te r ia l
c. m irro r  image m a te r ia l
d. opaque m a te r ia l
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71. Which p iece  of equipment does n o t  use film ?
a. ca rouse l p r o je c to r
b. f i lm s t r i p  p r o je c to r
c . m ic ro -p ro je c to r
d. m ic ro -f ic h e  viewer
72 . A major advantage of 2 x 2 s l i d e s  is?
a . they a re  l e s s  expensive than  f i lm s t r ip s
b. they have a sm a lle r  form at than f i lm s t r i p s
c . the sequence of p ic tu r e s  can be more r e a d i ly  changed 
than f i lm s t r i p s
d. they a re  e a s i e r  s to re d  than f i lm s t r ip s
73' Which of the  fo llow ing  i s  n o t  an app ropria te  use  fo r  
f i lm s t r ip s ?
a . to  provide  a b a s is  fo r  understanding symbols
b. to  he lp  tea ch  s k i l l s
c.  to  show motion
d. to  focus group a t t e n t io n
74 . F i lm s tr ip s  which a re  accompanied by records a re  c a l le d :
a . s l id e - t a p e s
b. v i s u a l  rec o rd in g s
c.  sound f i l m s t r i p s
d. viewgraphs
75 ' S lides which re q u i r e  s p e c ia l ly  designed g la s se s  i n  order 
to  view them a re  c a l le d :
a . b i - o p t i c a l  s l i d e s
b. s te re o  albums
c.  s te reov iew ers
d. s te re o  s l id e s
FINAL
The te x t  m a te r ia l  on an overhead transparency m aste r 
which w i l l  be u se d  to  make a transparency th a t  w i l l  be 
mounted on a s ta n d a rd  overhead p ro je c t io n  mount should 
no t  exceed:
a. 10 X 10 inches
b. 7 X 9 1/2 inches
c. 8 1 / 2 x 1 1  inches
d. 11 X l4  inches
Which process r e q u i r e s  m asters  (or o r ig in a ls )  th a t  con­
ta in  a h igh  carbon content?
a. thermal
b. Diazo
c. dry photo-copy
d. c o l o r - l i f t
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3. Which of these  u su a l ly  w i l l  n o t  reproduce on a thermal 
transparency?
a .  In d ia  ink
b. b a l l  p o in t  pen
c . s o f t  lead  p e n c i l
d . e le c tro g ra p h ic  p en c il
4-. Which item  re p re s e n ts  an advantage of thermal t r a n s ­
pa ren c ie s?
a .  They can be produced from inks with a h igh  carbon 
con ten t
b . M ultip le  copies are  e a s i l y  produced
c. Masters can be made from colored p e n c i ls
d . They look more p ro fe s s io n a l  than t r a n s p a re n c ie s  made
by o th er  methods
5 . VJhich item  re p re se n ts  a type of drawing m a te r ia l  t h a t  i s  
a p p ro p r ia te  fo r  producing handmade tran sp a re n c ie s?
a . grease  p e n c i ls
b. f e l t  t i p  pens
c . ace tograph pens
d. a l l  of the above
6. Which of the follow ing a re  c r i t e r i a  f o r  s e le c t in g  f l a t  
p i c tu r e s  fo r  ed uca tiona l purposes?
a . c l a r i t y
b. t r u th fu ln e s s
c. s u i t a b i l i t y  to the teach in g  concept
d. a l l  of the above
7 . Which of these  i s  u su a l ly  p re fe ra b le  when using  f l a t  p i c ­
tu re s  f o r  i n s t r u c t i o n a l  purposes?
a .  r a p id  in sp e c t io n  of many p r in t s
b. thou gh tfu l  study of a few p r in ts
c . they are  equally  sound p ra c t ic e s
d. n e i th e r  i s  a sound p r a c t i c e
8 . A s u i t a b le  m a te r ia l  fo r  d isp lay in g  photographic p r i n t s  
w ith ou t damaging the  p r i n t  i s :
a . s t r a i g h t  p in
b . thumb tacks
c . g lue
d. an e ase l
9 . Which of these  m a te r ia ls  i s  n o t  used in  dry mounting?
a. rubber cement
b. p o s te r  board
c . dry-mount t i s s u e
d . bu tcher paper
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10. Which m a te r ia l  i s  used in  dry mounting a f l a t  p ic tu re ?
a. lam inating  f i lm
b. dry-mount t i s s u e
c. dry-mount g lue
d. co n tac t  paper
11. Which item re p re se n ts  the c o r re c t  tem perature s e t t in g  
of the  h ea t  p re s s  fo r  lam inating  a v i s u a l  when lam ina­
t io n  i s  done in  a dry-mount p ress?
a. 150
b. 225
c. 270
d. 350
12. A type of graph th a t  i s  u se fu l  fo r  p lo t t in g  trends i s  
the :
a . bar graph
b. l in e  graph
c. c i r c l e  graph
d. p ie  graph
13* Which of these re p re se n ts  a fu n c t io n  of b u l l e t in  boards?
a. they f a c i l i t a t e  study of s in g le  copy m a te r ia ls
b. they s t im u la te  s tu den t i n t e r e s t
c. they c re a te  an atmosphere conducive to  le a rn in g
d. a l l  of the above
1^. Captions used to  draw the read e r  c lo s e r  in  order to  p re ­
s e n t  a d d it io n a l  in fo rm ation  i s  a c h a r a c t e r i s t i c  of which 
of the  fo llow ing :
a. p o s te rs
b. b u l l e t i n  boards
c. magnetic boards
d. c lingboards
15" Hook and loop boards a re  p a r t i c u l a r l y  advantageous fo r  
use w ith ;
a. f la n n e l  c u t-o u ts
b. magnetic m a te r ia ls
c. heav ier  o b jec ts
d. none of these
16. Which item re p re se n ts  an advantage of c lingboards?
a. inexpensive
b. h igh ly  v is u a l
c. seq u en tia l  development
d. a l l  of the above
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17. A disadvantage of globe usage fo r  i n s t r u c t io n a l  use  i s ;
a . accuracy
b. s im p lic i ty
c. color
d. bulk iness
18. What do we c a l l  th re e  dimensional re p re se n ta t io n s  of 
r e a l  things which do not n e c e s s a r i ly  look l ik e  the ob­
j e c t  being represen ted?
a. copies
b. models
c. mock-ups
d. specimen
19. VJhich of these  items re p re se n ts  the most r e a l i s t i c  i n ­
s t r u c t io n a l  m a te r ia ls?
a . globes
b. dioramas
c. models
d. mock-ups
2 0 .  A major advantage of d isc  reco rd ings  as compared to  
aud io -tape  reco rd ings  i s ;
a . they are non-erasab le
b. they use capstan  drive
c. they a re  more e a s i ly  opera ted
d. they are  commercially produced
2 1 .  Most b roadcast educa tional t e l e v i s io n  s t a t io n s  re c e iv e  
some programs from:
a . NBC
b. FCC
c. NET
d. NBA
2 2 .  A device which allows v is u a l  images to  be recorded  and 
played back a t  fu tu re  times i s  the:
a .  m u lt ip lexer
b . v id icon  camera
c . synchronizer
d. videotape reco rder
2 3 . Which item re p re se n ts  a fu n c t io n  of the  teacher who 
u t i l i z e s  programmed in s t ru c t io n ?
a .  m otivation
b. guidance
c. coord ination
d. a l l  of the above
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2k. The person g e n e ra l ly  c re d i te d  with i n i t i a t i n g  the  de­
velopment o f th e  branching approach to  programming i s :
a. Crowder
b. Pressey
c . Skinner
d. Green
25 . Which type s iz e  i s  p re fe ra b le  fo r  use  on t ran sp a ren c ies  
in tended  f o r  g e n e ra l  classroom use?
a. p ica
b. e l i t e
c . primary
d. a l l  a re  eq u a lly  accep tab le
26. A t r a n s lu c e n t  m aster i s  necessa ry  f o r  producing which 
type of transparency?
a. Diazo
b. thermal
c. c o l o r - l i f t
d. dry-photo-copy
27 . T ransparencies produced by the  dry photo-copy method are 
developed by?
a. h e a t
b. ammonia fumes
c. photographic  chemicals
d. l i g h t
28 . Many 3M "S ecre ta ry"  c ap e irs  have a c o lo r  coded d ia l  fo r  
s e t t in g  exposure. Which co lo r  s e t t i n g  i s  ap p ro p r ia te  
fo r  producing thermal t ran sp a ren c ie s?
a. red
b. white
c. green
d. buff
29 . Which of th e se  p r a c t ic e s  r e s u l t  in  a savings in  t r a n s ­
parency f i lm  over a pe rio d  of time?
a. the use  of t e s t  s t r i p s
b. running th e  machine f a s t e r  than usua l
c. running th e  machine more slowly than usua l
d. making d u p l ic a te  t ra n sp a re n c ie s  fo r  f i l e
30. Which item re p re se n ts  an advantage of handmade t r a n s ­
parencies?
a. they can be produced qu ick ly
b. they a re  inform al
c. they a re  l e s s  l i k e l y  to be ru in ed  in  s to rage
d. m u lt ip le  copies can be made qu ick ly
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31. Which item re p re se n ts  an advantage of the c o l o r - l i f t  
method of tran sp aren cy  production?
a. co lo r  t r a n s p a re n c ie s  can be made from p ic tu re s  in  
c e r ta in  magazines
b. they do n o t  re q u ire  the  use of t r a n s p a re n t  f i lm
c. they r e q u i r e  l i t t l e  time to  produce
d. they have a p ro fe s s io n a l  appearance
32 . Which of these  i s  n o t  a p r in c ip le  f o r  the  e f f e c t iv e  use  
of f l a t  p ic tu re s ?
a. use few r a th e r  than  many p ic tu r e s
b. i n te g r a te  p ic tu r e s  w ith  the le s so n
c. use co lo r  r a t h e r  than  b lack  and w hite  p ic tu re s
d. use p ic tu r e s  f o r  s p e c i f i c  purposes
33 . Which of these  i s  most e a s i ly  a v a i la b le  to  classroom 
teachers?
a. f i lm s t r ip s
b. mock-ups
c. f l a t  p ic tu r e s
d. motion p ic tu r e  f i lm s
3 4 . Which of these  p rocesses  i s  the  l e a s t  messy?
a. wet-mounting
b. dry-mounting
c. rubber cement-mounting
d. they a re  equally  messy
35* Before lam in a tin g , f l im sy  m a te r ia ls  should be;
a. soaked in  hardening s o lu t io n
b. washed w ith  v inegar
c . dry-mounted
d. sp r in k led  w ith  talcum powder
36 . Which item re p re se n ts  the  c o r r e c t  tem perature s e t t i n g ,  
in  degrees f ,  fo r  the dry-mounting process?
a. 25D
b. 270
c. 225
d. 265
37* Good i n s t r u c t i o n a l  cartoon s  have th re e  c h a r a c t e r i s t i c s .  
Which item more n e a r ly  r e p re se n ts  one of these  charac­
t e r i s t i c s ?
a. they must use h ig h ly  a b s t r a c t  symbols
b. they must be funny
c. they must be a p p ro p r ia te  f o r  the experience le v e l  o f
the s tu d e n t
d. they must be s a t i r i c a l  in  n a tu re
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38. Dramatic s im p l ic i ty  i s  a c h a r a c t e r i s t i c  of which of the 
fo llow ing:
a . c lingboards
b . chalkboards
c. b u l l e t i n  boards
d. p o s te rs
39 . Wliich of these  i s  no t  c h a r a c t e r i s t i c  of a good po s te r?
a . s im p l ic i ty
b. a t t r a c t iv e n e s s
c. m ulti-purpose
d. a b r i e f  t e x t
^0. Which item re p re se n ts  an advantage of c lingboards?
a. con ten t  i s  e a s i ly  m anipulated
b. s tu d en ts  p r e fe r  th ree  dimensional m a te r ia ls
c. s tu d en ts  enjoy making the i n s t r u c t io n a l  m a te r ia l
d. A and B
4-1. The most im portan t f a c to r  th a t  enables s tud en ts  to  d i s ­
t in g u is h  f e a tu re s  on globes i s :
a . l a t i t u d e  l in e s
b. l e t t e r i n g
c . co lor
d. embossed su rfaces
1+2. Which item re p re se n ts  a type of audio m a te r ia l  commonly 
used in  conduction w ith  accompanying v is u a l  m a te r ia l?
a . rad io
b. o p t ic a l  sound reco rd ings
c . d isc  reco rd ing s
d. magnetic tape reco rd ings
1+3 . Which item rep re se n ts  a major advantage of aud io -tape  
reco rd ing s  as compared to  d isc  record ings?
a .  they are  more e a s i ly  s to red
b. they are  l e s s  expensive
c .  they a re  more a v a i la b le
d. they a re  more e a s i ly  produced by te a c h e rs .
1+1+. Most b roadcas t TV programs a re  t ra n sm it te d  over which 
frequency range?
a. UHF
b. AM-FM
c. FCC
d. VHF
Ill
^•5. A device which allows 2 x 2  inch  s l i d e s ,  f i lm s t r ip s ,  
and motion p ic tu r e  f i lm  to  be p ro je c te d  i n t o  a TV 
camera i s  a:
a. v ideo-tape  reco rder
b. image-orthocon viewer
c. v id ico n  viewer
d. m u lt ip lex e r
46. Under FCC r e g u la t io n s ,  which s ize  v id io ta p e  must be 
used f o r  t e l e v i s io n  programs broadcasting?
a. one inch
b . two inch
c. one -ha lf  inch
d. a l l  of the above
47. A major advantage of programmed in s t r u c t i o n  i s  th a t  i t
can be used to:
a. teach  fo re ig n  languages
b. d issem inate  in fo rm ation
c. m otivate  s tu d e n ts
d. so lve  complex problems
48. Branching programs u su a l ly  u t i l i z e :
a . a cons tru c ted  response
b. a m u lt ip le  choice response
c. a t r u e - f a l s e  response
d. a w r i t te n  response
49. "Multi-Media" means:
a. use of more th an  one medium a t  a time
b. being snappy and u p - to -d a te  i n  one 's  classroom 
p re s e n ta t io n s
c. s e le c t io n  of media and design  of i n s t r u c t io n  in ­
volves co n s id e ra t io n  of many p o s s ib le  media fo r  the 
teaching  job a t  hand
d. a & c
50. With cons iderab le  j u s t i f i c a t i o n ,  "Education as a f i e l d  
of study and the methodology of teaching  p ra c t ic e  have 
both been c r i t i c i s e d  fo r  la c k  of t h e o r e t i c a l  emphasis. 
Which of the  fo llow ing  may help supply a needed theory 
base f o r  in s t r u c t io n a l  design  and p ra c t ic e ?
a. communication th eo r ie s
b. systems and in fo rm ation  theory
c. le a rn in g  th e o r ie s
d. a l l  of the above
51. Verbal a s s o c ia t io n  (Gagne, Type 4 le a rn in g )  i s ,  b a s ic a l ly  
a p a r t i c u l a r  form of what o ther type of lea rn ing ?
a. s ig n a l
b. S - R
c . chaining
d. concept le a rn in g
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52. When a c h i ld  can c o r re c t ly  id e n t i fy  something he has 
never seen b e fo re , l ik e  a desk lamp, as being a member 
of a c la s s  of th in g s  ( in  a f u rn i tu re  s to r e ,  "Gee dad, 
t h a 's  a desk lamp i s n ' t  i t ? " ) ,  he i s  probably demon­
s t r a t i n g :
a. how smart he i s
b. a tta inm en t of s tim ulus-response  le a rn in g
c. read in ess  to read
d. a tta inm en t of concept lea rn in g
53. "Rule l e a rn in g ,"  according to Gagne, i s  a type of 
lea rn in g  which:
a. i s  p r im a r i ly  r e s t r i c t e d  to the h igher grades, 
where a p p l ic a t io n  in  c iv ic s  and o th er  c la s s e s  may
be made in  which ru le s  can be r e l a te d  to the p e rso n a l  
l i v e s  o f s tuden ts
b. occurs most f re q u e n tly  in  the lower grades where 
much of the d ay 's  work in  school i s  taken  up in  
teach ing  ru le s  fo r  good and o rd e r ly  behavior
c. invo lves  r e la t io n s h ip s  between concepts, and a re
the same s o r t  of th ings  th a t  a re  o f te n  expressed 
i n  the form of p r in c ip le s
d. i s  the  h ig h e s t  form of lea rn ing
5^. In  t h i s  course, we have concluded with c o n s id e ra t io n  
of the problem of media s e le c t io n  and use from which of 
the follow ing s tand po in ts :
a. t h a t  a teacher should f in d  ways to  u se  as much media 
as p o ss ib le
b. t h a t  media should be considered sy s te m a t ic a l ly  in  
the  i n s t i t u t i o n a l  design  process w ith  an eye toward 
provid ing  optimal in s t r u c t i o n ,  i r r e s p e c t iv e  of 
amount of media use
c. t h a t  the  economics of education  re q u ire  t h a t  we use 
as l i t t l e  as p o ss ib le  of the expensive media
d. t h a t  f i lm s  and s l id e s  a re  wonderful
APPENDIX G
RUNNING TIME OF INSTRUCTIONAL UNITS 
IN ACCORDANCE WITH COMPRESSION RATE
UP­
TIME IN MINUTES PER COMPRESSION RATE
UNIT 1 0% 20^ 25^ 30^ 50> 552
I 17:30 14:00 13:08 12:15 10:30 8:45 7:53 1
I I 31:50 24:15 22 :4 l 21:05 18:15 15:55 l4:11
I I I 17:15 13:1^ 12:56 12:05 : 10:15 8:38 7:48 I
IV 26:^5 21:30 20:04 18:38 16:00 13:23 12:02
V I 12:^5 10:15 9:34 9:02 7:45 6:23 !x39
VI 1-1 1 20:00 i 16:00 15:00 14:00 12:00 10:00 9:00
VI 1-2 I 26:30 21:21 19:48 16:06 13:45 13:15 11:56
VI 2-1 I 2l|.:30
;
j 19:l»5 18:22 17:09 15:00 12:15 11:00
VI 2-2 I 20:00 1 16:00 14:30 14;00 12:00 10:00 9:00
VII 1 23:00 18:30 17:15 16:06 13:45 11:30 10:21
1 V III I 29:00 23:15 21:45 20: l 8 17:30 14:30 13:03
! I 19:30 15:36 14:42 13:39 12:00 9:45 8 :4 7 :
1 X I 7:00 5:35 5:15 5: 54 4 :15 3:30 3 : 0 9 :
j
! !
I 24:30 19:36: 18:23 17:09 15:00 12:15 11:04
1 XII 1 I 25:45 20:45 19:19 17:20 15:30 12:53 11:35
! X III  i i 1 15:15 12:15 11:26
10:41 9:00 7:38 6:53
i W ords i 
1 per 1
i M in u te  |
1
i
1 120
i
155 162 174 200 243 281
1 T o t a l  1 
1 R u n n in g { 
T im e  in {  
' H o u r s  ! 
-- - - - - - - - - - - - - - ---  !
i
1 5:41
!
L  .... -
4:32 4:14 3:55 3:23 2:50 2:33
APPENDIX H
ABSTRACT OF 
STUDENT'S COMMENTS
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GROUP I
"Comment on ques tion  1^—depending on the compression 
r a t e ,  i t  d o e sn 't  have to  produce anx ie ty . A ll w i l l  fo rce  s t u ­
den ts  to pay c lo se r  a t t e n t i o n —which i s  probably a p r e t t y  
good id e a ."
"I r e a l ly  do wish a l l  s tu d en ts  had choice of com­
p re s s io n  r a t e ,  because of th e  time conserva tion  i t  would a f ­
fo r d .  I found i t  n o t  d i f f i c u l t  to  d is t in g u is h  between com­
prehension  a t  most l e v e l s .  I  r e a l l y  enjoyed the h igher com­
p re s s io n  r a t e s . "
"Question 1^ (concerning anx ie ty  le v e l )  i s  the most 
im portan t.  I  th ink  compressed speech i s  a  g rea t  t h e o r e t i c a l  
id e a ,  but w i l l  never be w idely used because i t  makes most 
people uncom fortable."
"T enjoy acquiring  su b je c t  m atte r  through tapes and 
f i l m s t r i p s ,  but th ink  th a t  a person should be able  to con­
t r o l  the r a t e  of compression."
"Group I 'Normal R a te ' seems too s lo w - - i t  i s  hard to  
t e l l  what i s  important and what i s  n o t . "
"The idea of compressed speech i s  g rea tI  The h igher 
compressions (40% and above) are hard  to  understand and need 
improvement; however, the 20 and 30^ are r e l a t i v e ly  easy to  
u n d e rs ta n d ."
117
GROUP I I
" I f e e l  t h a t  e a c h  s t u d e n t  n e e d s  a n  o p p o r t u n i t y  t o  
l i s t e n  t o  t h e  d i f f e r e n t  c o m p r e s s io n  r a t e s  and  b y  t h a t  f i n d  
w h ic h  on e  t h a t  ( s i c )  w o u ld  b e  s u i t a b l e  f o r  t h e  i n d i v i d u a l .
I  r e a l l y  t h o u g h t  l i s t e n i n g  t o  t h e  t a p e s  h e l p e d  a l o t  ( s i c )  
a n d  b y  n o  m e a n s  s h o u ld  t h e  u s e  o f  t h e  f i l m s t r i p s  b e  d o n e  
aw ay w i t h .  T h e s e  g a v e  me a n  o p p o r t u n i t y  t o  s e e  w h a t  I  w as  
b e in g  t a u g h t ,  a n d  g a v e  me a  b e t t e r  i m d e r s t a n d in g  o f  t h e  ma­
t e r i a l .  I  r e a l l y  l i k e  how  t h e  c l a s s  i s  m ade u p .  I t ' s  d i f ­
f e r e n t  fr o m  t h e  sam e o l e '  t h in g  an d  r e a l l y  i n t e r e s t i n g  and  
h e l p f u l . "
"As f o r  c o m p r e s s e d — I  d o n ’ t  m in d  b e in g  i n  g r o u p  I I .  
I t  k e e p s  me o n  my t o e s  t o  k e e p  up  w i t h  t a k i n g  n o t e s . "
" I f e e l  I  c a n  g e t  m ore o u t  o f  l i s t e n i n g  t o  t h e  t a p e s  
a n d  v i e w i n g  t h e  f i l m s t r i p s  b e c a u s e  I  h a v e  c o m p le t e  c o n t r o l  
o f  how  f a s t  o r  s l o w  I  w a n t  t o  l i s t e n  t o  th em ; w h e r e a s ,  i n  a  
c la s s r o o m  s i t u a t i o n ,  o n e  c a n n o t  r e w in d  t h e  t e a c h e r  a n d  h a v e  
h im  r e p e a t  t h i n g s  a s  o f t e n  a s  o n e  w o u ld  p r o b a b ly  l i k e  t o . "
"Question 26 h i t s  the mark—i t ' s  the rep lay in g  th a t  
i s  the most b e n e f i t  to  l i s t e n e r —you c a n ' t  g e t  a l l  the in -;  
form ation from j u s t  l i s t e n i n g —there  i s  a need fo r  v isu a l  
a id  e i th e r  f i lm s t r ip s  th a t  o u tlin e  tape or o u t l in e  on paper 
t h a t  v i s u a l iz e s  m a te r ia l . "
"I would l ik e  to  review W/50 on 55^ compression."
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GROUP I I I
"I a l s o  f e e l  t h e  c o m p r e s s io n  r a t e  w o u ld  b e  m o s t  a d ­
v a n t a g e o u s  i f  t h e  s t u d e n t  c o u l d  c h o o s e  t h e  r a t e  h e  c o n s i d e r s  
m o s t  d e s i r a b l e  f o r  h i m s e l f .  T h e p r o b le m s  1 h a d  w i t h  a  h i g h  
c o m p r e s s io n  r a t e  w e r e  t h a t  1 c o u l d  n o t  t a k e  n o t e s  a s  f a s t  a s  
1 w a s  l i s t e n i n g  a n d  h a d  t o  s t o p  t h e  t a p e ;  a n d  a l s o  t h e  o n l y  
t im e  I  h a d  t r o u b l e  u n d e r s t a n d i n g  t h e  t a p e  w a s  w h e n  n e w  w o r d s  
w e r e  p r e s e n t e d  w h ic h  w e r e  n o t  o n  t h e  f i l m s t r i p .  1  f e e l  t h e  
c o m p r e s s e d  r a t e s  a r e  g r e a t  f o r  r e v i e w i n g  m a t e r i a l . "
"Once 1 g o t  u s e d  t o  th em  ( c o m p r e s s e d  t a p e s )  1 w o u l d n ' t  
h a v e  t r o u b l e  w i t h  th e m . G r e a t  a d v a n t a g e  t o  s a v i n g  t i m e ."
"1 r e a l l y  l i k e d  t h e  i d e a  o f  t a p e s  a n d  f i l m s t r i p s . "
" T e s t in g  m o re  f r e q u e n t l y  w o u ld  e n c o u r a g e  m o r e  f r e q u e n t  
l i s t e n i n g  t o  t a p e s .  T h e b e s t  m e th o d  f o r  me i s  t o  l i s t e n  t o  
t h e  t a p e s  s h o r t l y  b e f o r e  t h e  e x a m ."
" C o m p r e sse d  s p e e c h  g o o d ,  s u b j e c t  m a t t e r  u n i n t e r e s t ­
i n g  - . "
"My m a in  g r i p e  i s  t h a t  w e h a d  n o  c h o i c e  a s  t o  com ­
p r e s s i o n  r a t e .  1 f e e l  t h a t  t h e  i n d i v i d u a l  c a n  b e t t e r  p i c k  
h i s  own c o m p r e s s io n  r a t e . "
"1 l i k e  t h e  t a p e s  a n d  f i l m s t r i p s ,  b u t  1 h o p e  t h a t  
n e x t  s e m e s t e r ,  p e o p l e  c a n  c h o o s e  w h ic h  c o m p r e s s io n  r a t e  t h e y  
w o u ld  l i k e  t o  u s e ,  l i k e  G roup IV  d o e s  n o w . 1 f e e l  t h a t  1  
w o u ld  h a v e  d on e  b e t t e r  o n  t h e  m id - t e r m  i f  1 h a d  n o t  h a d  t o  
l i s t e n  t o  G roup 1 1 1  t a p e s . "
" A f t e r  h a v i n g  t h a t  f i r s t  t e s t  an d  n o t  d o in g  a s  w e l l
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as I  thought I  should , I  r e a l i z e d  th a t  I  might no t  have been 
r e a l ly  'LISTENING.' Since I  have completed t h i s  second h a l f — 
I  f e e l  t h a t  my l i s t e n i n g  a b i l i t y  has in c re a s e d ."
GROUP IV
"I f e e l  th a t  t h i s  i s  an  ou ts tand in g  method of p r e ­
sen ting  m a te r i a l .  Too much of t h i s  type i n s t r u c t i o n  and the 
s tu d e n t  would g e t  bored . This would be a  g re a t  way to i n ­
s t r u c t  ex cep tio n a l  c h i ld re n ,  bo th  the b r ig h t  and r e ta r d e d ."
" I  have enjoyed t h i s  l a b  b e t t e r  than  any o th er  lab s  
I ' v e  taken . I t ' s  good to  l i s t e n  to  the  p e r t i n e n t  m a te r ia l  
a t  your own p a c e ."
"The compressed speech u n i t s  a re  u s e fu l  when the  
compression r a t e  i s  n o t  too h igh . For no te  tak ing  i s  
about f a s t  enough. At 50/  ^ Compression no te  tak ing  i s  almost 
im possib le  i f  one keeps up w ith  the  f i lm s  t r i p . For le a rn in g  
new m a te r ia l  I found I  could n o t  r e t a i n  as much a t  say a 50^ 
compression bu t fo r  review 50% i s  e x c e l l e n t . "
"I  am enjoying  using  th e  compressed speech—I have 
found 20^ the b e s t  f o r  m yself. At f i r s t  I thought 20J  ^ was too 
f a s t ,  b u t  a f t e r  l i s t e n i n g  to  a  normal tape  I  found i t  too 
slow. I th ink  I  have learned  more from the  tapes and s l id e s  
than I would have from s t r a i g h t  l e c tu r e .  I would l i k e  to  see 
o ther  courses done t h i s  way."
